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KAYLOCK 


ALL METAL SELF-LOCKING NUTS 
meet the high standards required 
in the "incomparable Thunder- 
Craft." 


Republic Aviation's F-84-F Thunder- 
streak establishes performance records 
among Air Force fighters and fighter- 
bomber types. 

A new positive, simple design prin- 
ciple in the Kaylock nut provides the 
utmost in locking dependability 

Lightest Strongest 
Smallest 
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Light shoe gives 
fighter more kick 


R epublic's RF-84-F Thunderstreak 
. is equipped with B. F. Goodrich 
brakes . . . brakes made lighter to help 
save weight for the supersonic fighter's 
guns and cameras. 

A new kind of brake shoe assembly 
uses a light magnesium shoe with a 
bonded lining. This eliminates rivets, 
permits use of a lighter weight lining 
that can be worn down a greater per- 
centage of its full thickness. The shoe 
is operated by a narrow cavity expander 
tube that gives high braking pressure 
with less fluid, and, of course, less weight. 
And because the pressure is applied out- 
ward to the brake lining without need 


for complicated parts, still more weight 

Because the braking action applies 
equal pressure around a full circle, the 
load is distributed more evenly over the 
drum. Result: slower lining wear, less 
maintenance. And landings are safer and 
smoother with B. F. Goodrich brakes. 
They respond evenly to minimum pres- 
sure, yet are built to handle emergency 
overloads. They will not lock or grab. 
Strong retractor springs eliminate brake 
drag. Relining can be handled with a 
screw driver and pliers. 

This B. F. Goodrich principle of full 
circle braking is used for all sizes of 
B. F. Goodrich brakes— from light pri- 


vate planes to huge bombers. It’s one of 
many aviation developments that have 
come from B. F. Goodrich, leader in 
rubber research and engineering. 

Other B. F. Goodrich products for 
aviation: tires and wheels, De-Icers, 
heated rubber, inflatable seals, Pressure 
Sealing Zippers, Avtrim, fuel and oil 
cells, Rivnuts, hose and other accessories. 
For more information write The B. P. 
Goodrich Company, Aeronautical Sales, 
Akron, Ohio. 


B.E Goodrich 

FIRST IN RUBBER 


Elastic properties of 

AIRCORD 


at your fingertips! 





is the only practical and accurate 
manual ever offered designers and 
engineers on the physical character- 
istics of airplane control cord. 

The first half of the booklet deals 
with the elastic properties of Roebling 
Aircord. It shows why the usual AE 
values of metallic cord and wire rope 
are not applicable to aeronautical 
service . . . gives elastic stretch tables 
. . . compares the elongation curves of 
bare and of Roebling Lock-Clad Air- 
cord, and graphically describes the 
special design and service features of 
Lock-Clad. 

The latter half of the rfSjSk 

thermal properties of con- 
trol cord . . .The coupon be- 
low will bring your free 
copy by return mail. John 
A. Roebling's Sons Corpo- 
ration, Trenton 2, N. J. 


John A. Roebling's Sons Corp. 

Trenton 2, New Jersey 
Gentlemen: Kindly send me o copy of 
booklet, "Elastic and Thermal Properties 
of Roebling Aircord." 
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FOUR TIMES THE HORSEPOWER ... LESS THAN TWICE THE WEIGHT! 


At right (above) you see the first air 
turbine starter able to give continu- 
ous starts. This was pioneered by 
AiResearch in 1948. It weighed 17 lbs., 
produced 35 hp. and was used to start 
one of America’s first turboprop 
engines: the Allison T-40. 

But even then giant jet engines de- 
signed to produce 10,000 lbs. of thrust 
were on the drafting boards. Starting 


requirements were four times that of 
earlier jet engines. Could AiResearch 
create and manufacture such a starter, 
asked the Air Force. 

AiResearch could — and did! 

The answer is the unit dt the left 
(above). Weighing only 27.5 lbs. and 
only slightly larger than the original 
model, it develops 140 hp. It is the 
only 140 hp. starter rugged enough to 


receive unqualified approval under 
Air Force qualification tests: MIL-E- 
5866A and MIL-E-5272! 

Behind AiResearch starters are over 
10,000 hours of operation in the lab- 
oratory and they have already pro- 
duced over 100,000 successful starts 
in the field . . . evidence of the ability 
of AiResearch to deliver unusual 
power in small, light-weight packages. 






New, Compact Anti-Fogging Unit 


For The RF84F Camera Compartment 


How to put adequate heat transfer 
capacity into a restricted space was the 
problem faced by Clifford engineers 
in developing this anti-fog unit for 
Republic’s RF84F. 

• Changes in altitude and other 
flight conditions cause variations in the 
moisture content of the air entering 
the camera compartment. Low hu- 
midity must be maintained to prevent 
condensation from forming on the 
glass camera ports. In addition, the 


compartment temperature must be 
kept at a certain minimum to insure 
proper functioning of the cameras. 

• Key factor in the development of 
the anti-fog unit was Clifford’s Wind 
Tunnel Laboratory — the largest, most 
completely equipped technical facility 
of its kind. Empirical data developed 
over many years of research in air- 
craft heat exchange problems plus the 
facilities to simulate accurately the 
conditions under which the unit must 
perform resulted in a quick, effective 
solution to the problem, (see below). 


► Clifford will gladly consult with you 
regarding your heat transfer problems 
and put its unique facilities to work 
developing the right solution to fit 
your requirements. 

► Write: Clifford Manufacturing 
Company, ISfi Grove Street, Waltham 
54, Mass. Division of Standard 
Thomson Corporation. 



leokoge.(---- - -;At Ihe tome time, a blower 
mounted ot Q, recirculate! the exiiting dry camera 






NEWS DIGEST 



'Drawbridge Nose' Marks Supersonic British Jet 


Britain's new supersonic Faircv Delta 2 shows off its “drawbridge" 
n si and exceptionally thin delta wing after the research jet's first 
flight Oct. 6. The elongated nose can be lowered in flight or on the 


ground for better visibility during takeoffs, landings or taxiing. The 
F.D. 2 is powered by a Rolls-Royce Avon turbojet powcrplant. 
Position of nose in normal flight is as shown in this photo. 


Domestic 

George Welch, 36, senior engineering 
test pilot for North American Aviation, 
was killed last week after he bailed out 
of an F-100 Super Sabre during a high- 
altitude trial at Edwards AFB, Calif. 
Welch's parachute shredded during the 
bail out. He died on the way to the 
hospital. Welch was the first U.S. 
pilot to down a Japanese plane at Pearl 
Harbor. He destroyed 18 enemy planes 
during World War II. 

Prototype 707 has completed the first 
phase of evaluation tests at Boeing Air- 
plane Co.’s Seattle plant. Officials say 
the jet transport’s longest flight was 5 
hr. 5 min., spending considerable time 
at “high Mach numbers.” Total flight 
time for the first phase: 43 hr. 27 min. 

New pulscjet helicopter is being de- 
veloped by Weber Aircraft Corp., Bur- 
bank, Calif., subsidiary of Weber Show- 
case & Fixture Co. In charge of the 
program: J. L. Velazquez, former proj- 
ect engineer for Piasecki Helicopter 
Corp. 

First production C-123B, Fairchild 
Engine & Airplane Corp.'s Avitruc as- 
sault transport, is starting performance, 
stability and control tests at Edwards 
AFB, Calif. USAF took delivery on 
the first two production Avitrues Oct. 
6-7 at Fairchild’s Hagerstown. Md., 
plant. 

Last L-19 Bird Dog has rolled off 
Cessna Aircraft Co.'s assembly line at 
Wichita, bringing an end to more than 
four years of production of the Army 
reconnaissance plane. Total produced: 
2,480. 

Titanium research will be conducted 
by Battcllc Institute under a new Sl-mil- 
lion contract now being negotiated with 


the Defense Department. J. II. Garrett, 
chairman of the department's titanium 
committee, says the Cleveland organ- 
ization will act as a trouble-shooter for 
problems in refining and fabrication. 

DHC-3 Otter has been ordered by 
the U.S. Army from de Havilland Air- 
craft of Canada for tests as an air 
ambulance and front-line cargo plane. 

United Auto Workers (CIO) has 
served notice on North American Avia- 
tion that it wants to modify the present 
labor contract. Negotiations must begin 
no later than Nov. 15. a month before 
the agreement expires. The talks will 
include NAA divisions at Los Angeles 
and Columbus. Ohio. 

Republic Aviation Corp. has banned 
engine runups after 10 p.m. to reduce 
noise in the heavily populated area 
around its F'armingdale, N. Y., plant. 
Earlier this year, the company re- 
arranged its traffic pattern to route take- 
offs away from congested residential 
areas and out over Long Island Sound 
or the Atlantic. 

RC-121 picket plane unit will be 
formed by USAF within the next year 
at Otis AFB. Mass. The “flying radar 
stations.” converted Lockheed Super 
Constellations, now are being used by 
the Eighth Air Division in a combina- 
tion training and operational national 
program at McClellan AFB, Calif. 

Borg- Warner Corp. has extended its 
manufacturing operations to the West 
Coast by acquiring Weston Hydraulics, 
Ltd., of North Hollywood, Calif. 
Acquisition was through an exchange of 
stock. Weston manufactures hydraulic 
and pneumatic equipment for a large 
segment of the aircraft industry. 

Vertical reference beacon, a con- 


verted surplus AF searchlight mounted 
on a chassis, has been set up by Port 
of New York Authority near La 
Cuardia Airport to guide pilots over 
uninhabited Flushing Meadows when 
taking off from Runway 13 at night. 
Takeoff path is aimed at reducing air- 
craft noise during climbs. 

National Airlines has purchased two 
Convair 340s from Pan American 
World Airways, increasing its 340 fleet 
to 12. 

Financial 

Beech Aircraft Corp., Wichita, has 
declared a 25-ccnt dividend on common 
stock, payable Oct. 28 to holders of 
record Oct. 18. 

International 

Turbojet research center is being con- 
structed by A. V. Roe Canada at 
Toronto. The new center will deal with 
jet mechanics, material, instruments, 
aerodynamics and fuel systems. 

Vickers Viscount 700D has been or- 
dered by Norway's South American & 
Far East Air Transport (SAFE), is 
scheduled for delivery in March 1956. 

F-86K Sabres will be delivered to the 
Norwegian Royal Air Force during the 
last quarter of 1955. The all-weather 
fighter is being built by North Ameri- 
can Aviation and Italy's Fiat for North 
Atlantic Treaty Organization forces 
(Aviation Week Sept. 20. p. 7). 

British Overseas Airways Corp. has 
taken delivery on the first of six Boeing 
Stratocruisers purchased from United 
Air Lines as temporary replacements for 
its grounded jet Comet fleet (Aviation 
Week Aug. 9, p. 53). The final Strato- 
cruiser is scheduled to be delivered in 
early 1955. 
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OFF HMS ALBION goes DH-110 after brief touchdown, its flaps lowered and serrated air brakes open above and below twin tailpipes. 


DH-110 Passes First Carrier Tests 



TAKING OFF OVER CANTED SECTION of earner’s deck, prototype DH-110 shows its large wing area. Operational version of this plane, 
the largest and heaviest to fly from a British carrier, will have wings that fold, an arrestor hook and catapnlt gear. 
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PROVED 

on the 

firing line 


Thousands of "firings" 
on Paslusliin Aviation's 
outdoor Firing 
Test Stand 
testify to the 
operational efficiency 
of the Pastushin 
force ejection system 
consisting of 
ejection mechanisms 
and external stores. 


A astushin assures complete jettison- 
able reliability by stringent tests on its own 
equipment. Static, slosh and vibration and 
force ejection tests qualify all external tanks; 
environmental, static and firing tests prove 
out all ejection mechanisms. Finally, air-drops 
furnish conclusive proof of the system's reli- 
ability in forcibly ejecting bombs, jettisonable 
fuel tanks and other external stores. Ready 
now to your special requirements. 


PASTUSHIN 

AVIATION CORP. • Los Angeles, Calif. 
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WHO'S WHERE 


Iu the Front Office 

lose Lopez Vilaboy has been elected 
president of Compania Cubans de Aviation, 
succeeding Sergio I. Clark, who resigned. 
Gerald J. Mills is president of Mattel En- 

ponent subsidiary of Mattel, Inc., Los An- 
geles. Other officers: Elliot Handler, execu- 
tive vice president; Ruth Handler, secre- 

Alcxandcr G. Hardy has become vice 

? resident in charge of National Airlines’ 
W ashington, D. C., executive offices. Capt. 
Watson A. Burton (USCG Ret.) is new 
assistant to the president of NAL. Elected 
directors: Daniel R. Topping, co-owner of 
the New York Yankees; Edwin C. McDon- 
ald, vice president of Metropolitan Life In- 
surance Co. 

Herbert A. Munter has taken a leave of 
Coast Airlines. 

John M. Dolan has been appointed vice 
president-sales of Solar Aircraft Co., San 
Diego. Copt. Charles Antoniak (USN Ret.) 
has joined Solar as engineering consultant on 
powerplants. 


Changes 

Forrest F. Hinklev is new general man- 
ager of Aero-Coupling Corp., Burbank, 
Calif., subsidiary of Acroquip Corp. 

Christopher Clarkson, former civil air at- 
tache at the British embassy in Washing- 
ton, D. C., has become U. S', representative 
for Vickcrs-Armstrongs, Ltd., with hcad- 

Otto E. Kirchncr, former operational en- 
gineering director for American Airlines, 
has joined Boeing Airplane Co.. Seattle, as 
an engineering supervisor of commercial air- 

Don Black has moved up to assistant di- 
rector of public relations for Douglas Air- 
craft Co.. Santa Monica. Calif. Other 
changes: Hu Gagos, public relations man- 
ager: C. G. Miller, special events coordina- 
tor; Larrv Vitsky, public relations manager 
for the Santa Monica (Calif.) Division. 


Honors and Elections 

Ernest G. McCauley, pioneer inventor, 
developer and manufacturer of aircraft pro- 
pellers. has received a special citation of 

standing service"* to ^ISAF from lQls"^ 
1950. Special mention is made of his in- 
vention of the Hydro-Controllable Pitch 
Propeller. McCauley also developed the 
solid steel props used on Stearman trainers 
and more recently the Met-L-Prop for light- 
planes. 

Lcland C. Launcr, executive vice presi- 
dent of Fletcher Aviation Corp., has been 
elected president and board chainnan of the 
Fletcher Foundation for the next two years. 

Robert L. Sink, assistant director of en- 
gineering for Consolidated Engineering 
Corp., has become chainnan of the Insti- 

on instrumentation. 


INDUSTRY OBSERVER 

► NATO lias begun evaluation of the five competitors in its lightweight 
fighter-bomber and interceptor competition. In addition to the Folland 
Gnat, whose prototype Midge made its debut at the 1954 Famborough 
show, the NATO evaluators have four design studies from three countries 
to consider. They are; Dassault and Breguet of France: Fiat of Italy with a 
design based on its jet trainer, and Avro of England with a delta design 
based on its Model 707 research planes. 

► Martin’s multi-jet XP6M-1 Seamaster mine-laving seaplane should be 
ready for first flight next spring. First version of the highspeed seaplane, 
originally scheduled to be powered by four Wright J67 split-compressor 
turbojets, now will be fitted with four Allison J71s rated at 9,500 lb. 
static thmst plus afterburner. Martin is buying the afterburner versions 
of the J71 directly from Allison. 

► Reconnaissance versions of Boeing B-52 Stratofortrcss will be equipped 
with two interchangeable types of pressurized pods to fit in the bomb- 
bav. One will be a photographic pod containing aerial cameras and two 
technicians. The other wall be for electronic countermeasures and will 
house a crew of six plus equipment. On bomber versions of the B-52, 
only the cockpit and tail gunner’s compartment are pressurized. 

► Army Ordnance is asking for production bids on the LaCrosse tactical 
missile originally developed under Marine Corps auspices. This subsonic, 
rocket-powered glider missile was designed for the same type missions as the 
Douglas Honest John, but it now is being equipped for all-weather 
operations 

► Philco is revealed as at least one of the contractors involved in the Navy’s 
air-to-air missile Sidewinder, according to the Department of Commerce 
government contract summary. 

► Current discussions between Convair and the Napier Division of English 
Electric on an Eland-powered 340 Convair-Liner are purely exploratory. 
Any action hinges on Convair’s choice of a turboprop for future develop- 
ment of the 340 airframe. The 3,000-eshp. Eland turboprop would fit 
requirements for some military versions of the 340, but current Convair 
thinking is leaning toward use of four advanced versions of the Rolls- 
Rovce Dart turboprop powerplant for future commercial development of 
the 340. 

► Bell VTO has been flying under limited operating conditions for about 
six months with test pilot Dave Howe at the controls. The Bell VTO is 
a private venture supported militarily only by USAF bailment of Fairchild 
J44 turbojets. Two J44s are mounted on the' fuselage just under the wing. 
They are tilted to provide directional control, 

► Second and fully armed version of the Lockheed XF-104 day superiority 
fighter has made several flights and soon will go into an armament ground 
testing program. First XP'-104 is nearing completion of Phase 2 flight 
testing at Edwards AFB. 

► Douglas is finishing a demonstrator version of the DC-7 transport at its 
Santa Monica plant. Plane will be used for flight testing new equipment 
and demonstrations for prospective customers. 

► Second Lockheed YC-130 turboprop air freighter is nearing rollout at 
the Burbank plant. First prototype has logged about 50 hr. flight time, 
nearly half of which has been in short hops combined with taxi tests. On 
one test C-130 took off, leveled off at an altitude of 10 ft., then landed 
and rolled to a stop without use of brakes in less than 3,500 ft. 

► Navy gradually is ungrounding its Grumman F9F-7s and F9F-4s as fixes 
are completed on the fuel nozzle support for the Allison J33-A-16 turbojets. 
Grounding was a precautionary measure after fatigue cracks were detected 
in support (Aviation Week Sept. 13, p. 11). 
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Washington Roundup 


Sonic Boom Problem 

USAF is expecting intensification of its community 
noise problem now that North American F-100 Super 
Sabres are being delivered for squadron sendee. Recent 
experience of Maj. Gen. A1 Boyd, famous USAF test 
pilot and commander of Wright Air Development Center, 
gave a preview of what might happen. 

Gen. Boyd was test flying an F-100 at an altitude over 
■40,000 ft. when he went past Mach 1 in level flight. 
These sonic booms did not reach the ground but when 
Gen. Boyd dropped the F-100 nose slightly booms hit 
the 5 p.m. rush-hour traffic and set off the fire alarm 
system at the Dayton State Hospital for the mentally ill. 
Five fire engines, two fire chiefs’ cars and two police 
squad cars alerted by the fire alarm sped toward the 
hospital through the traffic jams, creating more excite- 
ment than any local event since the 1913 flood. 

Development Race 

Donald A. Quarles, Assistant Defense Secretary for 
Research and Development, continues to insist that the 
United States’ lead over Russia in scientific developments 
is not "comfortable." 

His latest assessment of the U. S. Soviet development 
race came less than four months after a conflict in views 
turned up between Quarles and Defense Secretary Charles 
E. Wilson during a meeting of defense leaders at 
Quantico, Va. 

At that time, Quarles said: “Our technical position 
vis-a-vis the Soviets is less favorable than it was a year 
ago.” 

Wilson, at the same time, said that the U. S. still has 
an overall lead of two to three years over the Soviet 
Union in weapons technology. 

Quarles last week said: “While it is true that in every 
major postwar event of great significance in military 
science the United States has been out ahead of the 
Soviet Union, we are forced to conclude that we no longer 
have a comfortable margin and that the technological 
advantage we were counting on to offset their great 
numerical superiority can no longer be taken for granted.” 

Watch the Kuriles 

While shooting at Quemoy Island and the diplomatic 
maneuvering in Indo-China have turned the spotlight on 
the danger spots of Southeast Asia, top U. S. military 
leaders arc still most concerned about the Russian buildup 
of strength in the maritime provinces of Siberia and the 
Kurile Islands that outflank Japan from the north. 

Russians have far more air and naval strength in these 
areas than required for defensive purposes. Red air 
strength in this area is in striking distance of most USAF 
bases in Japan. Meanwhile, there arc unconfirmed reports 
that the Russians have moved several squadrons of new 
high-altitude interceptors to eastern Siberia as a threat 
to USAF reconnaissance and patrol bombers operating 
over the northern Pacific. 

Nonstop Schedule Trouble 

Civil Aeronautics Board is putting the pressure on 
American, United and Trans World Airlines to make the 
scheduling on their nonstop transcontinental service 
more realistic. 

Last summer, CAB, acting on an informal complaint 


from the Air Line Pilots Assn., did an analysis on the 
nonstop schedules of the three carriers. All three were 
found unrealistic because of the small percentage of on- 
time operations. The Board had decided that to be 
realistic, a carrier's published schedule should be capable 
of being met at least 75% of the time. 

American, United and TWA were advised in a letter 
that filed and published schedules should be adjusted 
so they are capable of being met. The carriers were asked 
to answer within five days, outlining what action would 
be taken. They also were warned that continued publi- 
cation of unrealistic schedules would result in institution 
of enforcement action. 

It is reported that all three of the carriers were unhappy 
about the letter, that two of them have asked for an 
opportunity to argue the case. Whether or not formal 
proceedings will be instituted remains to be seen. 

New Feeder Mail Rate? 

Civil Aeronautics Board may propose extending its new 
formula for determining service mail pay to the 14 local 
service lines, as well as the 1 3 domestic trunklines. Pro- 
viding for payments for mail enplanings, by weight, as 
well as payments for in-transit hauls, this generally favors 
the shorthaul trunklines over the longhaul trunks. 

Effect of application of the new formula on local serv- 
ice lines is questionable. Although their hauls are short 
and their enplanings frequent, the "weight” of their 
enplanings is light. It is to “weight” that the formula 
would gear payments. 

Hiring and Firing 

Two major aircraft companies with similar problems 
last week created a flurry in the aviation employment 
curves. Piasecki Helicopter Corp. said it is dismissing 
between 450 and 600 production workers in a second 
mass layoff attributed to difficulties with the H-21 
Work Horse helicopter. Republic Aviation Corp. said 
it is rehiring from 700 to 1,000 employes to resume full 
production of the F-84F Thunderstreak. 

Both plants are plagued with what Defense Secretary 
Wilson calls “cripples in the yard.” Republic, working 
hard on modification of the F-S4s at Farmingdale, has 
plans to increase production as the fighters arc moved 
out by the Air Force. The pool “is being reduced satis- 
factorily,” Republic president Mundy I. Peale said fol- 
lowing a visit to the Republic plant by Secretary Wilson 
and a party of top-rank aides (Aviation Week Oct. 4, 
p. 9). 

At Piasecki’s factory in Morton, Pa., the company 
said a new layoff was made necessary by an Air Force 
order to reduce the delivery rate of H-21s "to allow the 
incorporation of technical improvements ... to reduce 
the vibration level to a new low.” USAF sources said 
modifications are needed on existing H-21s to bring 
vibration “to an acceptable level." 

The Work Horse has been ungrounded since it was 
ordered out of the air last spring and several hundred 
employes laid off (Aviation Week June 14, p. 15). It is 
used on limited operations in the Air Rescue Service and 
Air Training Command. Pentagon spokesmen for both 
USAF and Army say initial blade problem seems to have 
been solved and progress is being made on excessive vibra- 
tion, but both services have been forced to defer H-21 
programs for a few months. 

—Washington staff 
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Military Experts Open Missiles Probe 


• Top-level Defense Department investigation expected 
to have profound effect on future developments. 

• Service spokesmen see situation much improved over 
last spring, when senators called it ‘disorganized.’ 


By Claude Witze 

Defense Department has started the 
top-level investigation of its guided 
missile program demanded last spring 
when the Senate Committee on Appro- 
priations found evidence of “a disorgan- 
ized situation.” 

Missile experts of all branches of the 
armed forces expect the new report will 
have a profound effect on the nature 
and speed of future missile develop- 
ments. The Senate committee set a 
deadline of Jan. 15 for delivery of the 
findings. 

► Committee Membcrs-Heading the 
new committee, appointed by Defense 
Secretary Charles E. Wilson, is Frank 
B. Newbury, Assistant Secretary of De- 
fense for Applications Engineering. 
Other members are Adm. Arthur W. 
Radford, chairman of the Joint Chiefs 
of Staff; W. J. McNeil, Assistant Secre- 
tary of Defense and controller of the 
Defense Department, and Donald A. 
Quarles, Assistant Secretary of Defense 
for Research and Development. 

In addition, each of the armed forces 
has designated a representative to work 
with the committee and provide infor- 
mation when requested. These assign- 
ments have been given to Maj. Gen. 
S. R. Brentnall, Air Force assistant 
chief of staff for guided missiles; Capt. 
F. A. McKee, assistant director of the 
Guided Missiles Division of the Office 
of the Chief of Naval Operations, and 
Maj. Gen. Harry Roper, deputy assist- 
ant chief of staff, G-3, operations, USA. 

► Offsetting Confusion— Service spokes- 
men last week appeared confident that 
the new probe would uncover a picture 
offsetting at least to some degree the 
confusion detected by the Senate com- 
mittee in its hearings. 

They cite a forthcoming agreement 
to define more clearly the roles and mis- 
sions of Army, Navy and Air Force. This 
review, described more than a year ago 
as a "Key West conference type” of 
agreement to result from a review by 
the Joint Chiefs of Staff, now is under- 
stood to be awaiting approval of the 


top Defense Department command 
(Aviation Week June 1, 1953, p. 13). 

First conference assigning defense 
roles was held in 1948 at Key West, Fla. 
► Missile Muddle— The new definition 
of roles and missions is designed to pre- 
vent future overlapping or conflict be- 
tween branches of the armed forces in 
missile development. It has been com- 
mon knowledge in aircraft industry and 
military circles that competition and 
duplication of effort have existed in the 
overall missile program. 

The importance of this has been ac- 
centuated in recent months by reports 
of Russian technological progress that 
have not been missed by sharp eyes in 
Congress (Aviation Week Aug. 2, 
p. 13). 

"Service witnesses,” the Senate Ap- 
propriations Committee said, "in al- 


most every instance, while lauding the 
characteristics of the missiles under pro- 
duction for their particular service, had 
a tendency to belittle the programs of 
the sister services.” 

Pentagon observers believe the new 
agreement on roles and missions— de- 
lineating the areas in which the Army, 
Navy and Air Force must operate— will 
attempt to bring an end to the missile 
muddle. 

► ‘Chef’s Hat’-Due to internal pres- 
sure, as well as concern on Capitol 
Hill, the services already have started 
improvement of their missile programs. 
A good example of this is found in the 
Air Force, where a new office, the As- 
sistant Chief of Staff for Guided Mis- 
siles, was set up last April. 

Its first chief, called in from the 
Far East Air Forces a little over a year 
ago, is Maj. Gen. S. R. Brentnall, 
named as USAF representative to the 
new Defense Department inquiry. 

Brentnall says he was picked for his 
staff post with the admonition: “You 
don’t like burned potatoes, so here's 
the chef's hat.” During his first four 
months in the Pentagon, Brentnall 
studied the guided missile problem, 


BO AC Talks Turboprop DC -7 


British Ovci 
dating with Douglas Aircraft Co. for the 
purchase of turboprop DC-7D trans- 
ports. 

The BOAC negotiations confirm 
Aviation Week’s prediction (Oct 4, 
p. 79) that international competition 
would force the British trans-Atlantic air- 
line to buy Douglas DC-7s. 

A BOAC deal with Douglas will re- 
quire official approval of the British gov- 
ernment and is certain to raise a political 
storm in Parliament as it would deal a 
heavy blow to the already battered hopes 
of British aircraft manufacturers in the 
international market. 

The DC-7D would be powered by 
Rolls-Royce RB-109 turboprops now un- 
der development and aiming at 4,000 


had been signed yet. The admission fol- 
lowed a visit of a Rolls-Royce delegation 
headed by Lord Hives, managing director 
of the British firm, to Douglas and other 


West Coast transport manufacturers. 

BOAC said the DC-7D would be avail- 
able by 1958 or 1959, but this seems 
doubtful since the Rolls twin-spool 
turboprop is in an early stage of develop- 
ment and has not yet mn as a complete 
engine on the test stand. British circles 
regard 1960 as the earliest possible de- 
liverv date for the RB-109. 

The DC-7D would be the same air- 
frame as the DC-7C, with substitution 
of the Rolls turboprop for the Wright 




d piston , 


only major change. Douglas has another 
thin-wing version of the DC-7 series in 
the mill, but it hardly would be ready 
before 1960. It is aimed at a 425-mph. 
cruising speed. The DC-7D is expected 
to cmise at 380 mph. over a range of 
4,300 mi. with a 15,000-lb. payload. 

The negotiations with Douglas were 
interpreted as evidence that Sir Miles 
Thomas, BOAC chairman, docs not ex- 
pect an early return of the dc Havilland 
Comets to transport service and is hedg- 
ing against the larger order already placed 
for the turboprop Bristol Britannia. 
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then came up last December with a 
plan for more coordination in the 
USAK effort. 

It is possible that his suggestions 
would have been ignored except for the 
fact that another report came along in 
a few weeks giving top-level support to 
his thesis. Tl I n tted by a 

committee headed by Trevor Gardner, 
Special Assistant for Research and De- 
velopment in USAF (Aviation Week 
M ar. 15. p. 78). 

'lire Gardner committee toured the 
nation’s missile plants to work on its 
primary problem of uncovering duplica- 
tion in the Air Force missile program. 
This it did. with the result that Gen. 
Breutnall. the man who already had 
spotted "burned potatoes," was named 
Assistant Chief of Staff for Guided 
Missiles. 

Gen. Brcntuall's staff has these re- 
sponsibilities: 

• To coordinate staff efforts and ap- 
prove the overall planning and imple- 
mentation of guided missile programs. 

• To provide advice and guidance to 
Air Staff offices on guided missile 
matters. 

• To provide a central point of contact 
in USAF headquarters on guided mis- 
sile matters. 

► Coordinated Efforts-Uis staff has re- 
sponsibility for proper coordination of 
the roles played by development, ma- 
teriel. operations, personnel and even 
the comptroller when the Air Force is 
using a missile anywhere in the world. 

The effort to set up an office of 


Assistant Chief of Staff for Guided 
Missiles was going on even while the 
Senate Appropriations Committee was 
conducting hearings. The overall De- 
fense Department missile program, now 
involving purchases and obligational 
authority of nearly S3 billion, is large 
enough to draw critical attention from 
Congress. 

► Signs of Rivalry— Spokesmen for all 
branches of the armed forces are quick 
to deny there are any intcrscrvicc 
"fights” over missile policy, although 
industry and legislative critics have 
pointed to signs of rivalry. 

The militarv recognize some of these 
conflicts, as in' the case of the Air Force 
Matador and the Navy's Regulus and 
other examples in anti-aircraft and air- 
to-ground projects. 

In other eases, the Pentagon says, 
there is an explanation of what may 
look to a Senate committee like un- 
necessary duplication. An example of 
this is the air-to-air missile, where the 
Navy and Air Force are shooting from 
different types of planes at different 
kinds of targets. 

► Spur or Delay— The Newbury com- 
mittee report will be reviewed by Secre- 
tary Wilson before it goes to the Senate 
Committee on Appropriations. 

One Pentagon observer says: “If 
they view with alarm, the budget re- 
quests will be cut. If they find the 
house in order but the program moving 
too slowly in view of reported Russian 
progress, the missile program will move 
ahead fast.” 


New AF Contracts Top $1 Billion 

Production orders go for B-58, F-104 and KC-135, 
as B-52 and F-100 programs are increased sharply. 


Air Force, in the six-week period 
since Sept. 1 . has awarded new contracts 
totaling more than 51,037 million. 

In sharp contrast to the pace of 
USAF buying in the previous year and 
a quarter, the contracts for new produc- 
tion reported last week by Secretary 
Harold F. Talbott included: 

• Convair B-58 Hustler, supersonic 
bomber (Aviation Week May 24, 
p. 13). 

• Lockheed F-104, lightweight day su- 
periority fighter (Aviation Week July 
12, p. 15: Aug. 9, p. 21). 

• Boeing KC-135, jet tanker version of 
the Boeing 707 (Aviation Week Aug. 
2, p. 63; Aug. 9, p. 30). 

Talbott also disclosed USAF has in- 
creased its orders and accelerated pro- 
duction of the Boeing B-52 jet bomber, 
in addition to ordering increased num- 
bers of North American F-100 fighters. 
► Increased Base— "These contract 
awards initiated under the fiscal ’55 buy- 
ing program reflect a significant increase 


in the aircraft production base above 
that previously considered possible," he 

“This broadened base includes the jet 
tanker production at Renton, Wash., 
the second source production of the 
F-100 fighter at Columbus, Ohio, and 
the acceleration of B-52 bomber produc- 
tion at the second source in Wichita, 
Kan.” 

The B-5S will be made by Convair at 
Ft. Worth. Tex., and the F-104 by 
Lockheed at Burbank, Calif. 

The order for additional B-52s 
brought two new contracts to Boeing, 
one for follow-on production at Seattle 
and another for increased output at 
Wichita. 

► Aircraft Orders— Additional USAF 
contracts signed since July 1 and for- 
mally announced last week included: 

• Sikorsky Division, United Aircraft 
Corp., Bridgeport, Conn.. H-37 (S-56) 
helicopter for the Army. This is the first 
Sikorsky twin-engine helicopter, in- 


itially ordered by the U. S. Marines. 

• Lockheed Aircraft Corp., Marietta, 
Ga, C-130 turboprop transport. 

• Convair, San Diego, Cal., additional 
C-131 transports. 

• Beech Aircraft Co., Wichita, T-34 

► Engine Ordcrs-Talbott said engine 
contracts totaling 573 million have been 
let since July 1 for the J57 jet engine, of 
which 550 million was awarded to Pratt 
& Whitney Aircraft. Hartford, Conn., 
and 522 million to Ford Co. at their 
Chicago plant. 

In addition, the summary included a 
534-million contract to the Allison Di- 
vision of General Motors Corp., Indian- 
apolis, for J71 jet engines. General Elec- 
tric Corp., Evendale, Ohio, received an 
order for 521 million in J73 engines. 
Allison also received 535-million order 
for T56 tnrboprops for the C-130. 

An order also has been placed with 
P&WA for the YJ75 jet engine, a new 
split-compressor turbojet rated at about 
1 5,000 lb. thrust. 

► Obligation Slump— Talbott's listing of 
contract awards, made while Defense 
Department purchasing policies are un- 
der heavy fire in the political campaign, 
came out as published figures on Air 
Force and Navy obligations showed that 
buying was in a slump. 

Obligations of both USAF and Navy 
dropped sharply in July, and again in 
August, according to official figures. 

• USAF obligations fell from 5794 mil- 
lion in June to 5130 million in July, 
and to S33 million in August. 

• Navy obligations dropped from 5295 
million in June to 5102 million in July, 
and to 544 million in August. 

► Procurement Gains— After lagging for 
a vear. the net procurement obligations 
of both services gained sharply in June. 
Administration spokesmen declared this 
was the turning point for an acceleration 
in the obligation rate. 

Sen. Leverett Saltonstall, chairman of 
the Senate Armed Services Committee, 
said the low level of obligations up to 
the Mav-June period "reflects, essen- 
tially. the introduction of more business- 
like buying practices. . . . 

"Now that the transition to the new 
procurement ground rules has been sub- 
stantially completed, the rate of obliga- 
tions is beginning to rise sharply.” 

As of Sept. 1 . USAF and Navy had a 
total unobligated balance of 510.2 bil- 
lion: USAF. 57.3 billion: Navy, 52.9 

July and August expenditures for air- 
craft and related procurement by USAF 
and Navy approximated expenditures 
for the same months last year. 

Not announced by Talbott but re- 
vealed last week were an AF order for 
Cessna T-37s (see p. 15) and an addi- 
tional 520-million Army order for the 
Nike missile from Western Electric Co. 
(Aviation Week Oct. 11, p. 7). 
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Twin-Jet Cessna T-37 Makes First Flight 


Cessna Aircraft Co.'s new twin-jet 
XT-37 intermediate Air Force trainer 
made its first flight last week at 
Wichita’s new Municipal Airport. 

Bob Hagan, Cessna’s chief jet test 
pilot, flew the all-metal side-by-side 
trainer 1 hr. 5 min. on its initial hop, 
trailed by an Air Force T-33 and a 
Cessna 310. 

“It sure is a honey of an airplane,” 
Hagan, former Ninth Air Force P-37 
and Strategic Air Command pilot, com- 
mented to a large crowd gathered for 
the first flight. 

► 54-Million Contract—' The T-37 is de- 
signed to teach intermediate USAF 
trainees the maneuvers and techniques 
required of military jet pilots. It is a 
low-wing monoplane with fully retract- 
able landing gear. 

Under its initial 54-million contract, 


Cessna will build 11 of the trainers. 
Production models will be T-37As. The 
plane is being put into production on 
the initial Tow rate manufacturing 
plan developed bv USAF (Aviation 
Week Apr. 12. p. 13. and Apr. 26, 

p. 11). 

The T-37 has dual primary flight and 
engine controls and is powered by two 
920-lb.-thrust Continental XJ69-T-1 5 
(Marbore) engines. 

The plane includes provisions for 
both day and night instrument flying, 
oxygen equipment, heating and vent- 
ilating system, jettisonable canopy and 
ejection scats. 

► 393-Mph. Speed-Published specifica- 
tions for the new trainer show it has 
a top speed at 35,000 ft., with i fuel 
capacity, of 393 mph. and a maximum 
range with 30 min. fuel reserve of 935 


mi. Speed for maximum range at 
55,000 ft. is 310 mph. 

Single-engine service ceiling under 
military power, 820 lb. thrust for the 
Continental-built Turbomcca Marbore, 
is 19,200 ft. 

Design gross weight of the T-37 is 
5,600 lb. Empty weight is 3,116 lb., 
according to Cessna. 

Other performance data: Stall speed, 
flaps up, 92 mph., flaps down 77 mph.; 
rate of climb at sea level under mili- 
tary power, 3,000 ft. /min.: normal 
power service ceiling, with } fuel, 
39,800 ft. 

Other specs: Wing span 33 ft.; over- 
all length 27.1 ft.; overall height 8.8 ft.; 
wing area, including ailerons and flaps, 
181.8 sq. ft.; horizontal tail area 50.S 
sq. ft.; horizontal stabilizer area 32.48 
sq. ft. 
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Boeing Rolls Out 1,000th B-47 Stratojet 


The 1,000th B-47 Stratojet built at 
Boeing Airplane Co.’s Wichita plant 
rolled off the line last week. 

At the same time, the company dis- 
closed that Air Force project "High 
Noon,” an overhaul and modification 
program for early B-47B models, is un- 
der way at the factory. 

The 18-month schedule, involving 
3,000 employes, will add 160 kits to 
each medium jet bomber plus six major 
modifications that will fit the B-47B 
with improvements not available when 
production started in 1951. 

Rollout of the 1,000 Stratojet, a 
B-47E, marked more than 33 months of 
on-schedule production, according to 
Boeing officials. The total output figure, 
they said, does not include B-47s from 
the Tulsa. Okla., factory of Douglas 
Aircraft Co., and the Marietta, Ga., 
plant of Lockheed Aircraft Corp., the 
two other USAF sources. 

► Combination Project— "High Noon” 
if a combination of IRAN (inspection 
and repair as necessary) and modifica- 


It is similar to the SAM-SAC 
(Specialized Aircraft Maintenance-Stra- 
tegic Air Command) work under way at 
Ft. Worth, where Convair has 6,000 
employes modernizing and recondition- 
ing B-36 bombers (Aviation Week 
Aug. 16, p. 264). 

According to the Air Force, an iden- 
tical program for other B-47 bombers 
soon will get under way at the two 
other factories where the aircraft is 
made. Project "Peach State” will go 
into effect at Marietta (Lockheed) and 
project "Oil Town” at Tulsa (Douglas). 
► B-47B Rides-The six major modifica- 
tions that will be made on early Strato- 

• Installation of water-alcohol injection 
system to give a 17% takeoff boost to 
the bomber's General Electric J47 en- 
gines. Some structural changes are nec- 
essary for this modification. 

• Installation of an external 33-rocket 
system to assist takeoff. This replaces 
an internal 18-bottle setup and provides 
up to 33,000 lb. of additional thrust. 
The external rack can be dropped after 


takeoff, shedding 4,400 lb. of weight. 

• Relocation of equipment in the pilots’ 
compartment. This results from im- 
provement and expansion of the bomb- 
ing-navigation system for easier main- 
tenance and less tiring operation. 

• Installation of approach 'chutes, 16 ft. 
in diameter. These can be released by 
the pilot to slow the plane and reduce 
the angle of descent during letdown. 

• Installation of ejection seat equip- 
ment. The ballistically actuated system 
sends the pilot and co-pilot up, the ob- 
server down. 

• Installation of 20-mm. gun turrets 
and related gear. This is a radar-directed 
General Electric cannon, replacing twin 
.50-cal. machine guns. 

Announcing rollout of the 1,000th 
B-47 at Wichita, Boeing said these 
improvements and others added since 
the first XB-47 was built in 1947 have 
put more than 75,000 lb. of additional 
weight on the aircraft. Present produc- 
tion models weigh more than 200,000 
lb., while dimensions have remained 
about the same. 


Aircraft Design Paper 
Sparks SAE Session 

Los Angeles-A basic treatment of the 
aircraft growth factor concept, praised 
as one or the milestones of aeronautical 
engineering, sparked a packed session at 
the Society of Automotive Engineers’ 
national aeronautical meeting held here 

Oct. 5-9. 


Dr. William F. Ballhaus, chief engi- 
neer of Northrop Aircraft, Inc., pre- 
sented the derivation and application of 
the aircraft growth factor (ratio of 
change in gross weight to change in 
fixed weight) in one of the many tech- 
nical sessions featured in the meeting. 

Ballhaus’ presentation was endorsed 
from the audience by Brig. Gen. Benja- 
min F. Kelsey, USAF director of re- 
search and development. Kelsey said the 


concept was basic and fundamental in 
its logic and a real milestone in engi- 
neering analysis, because it could be 
used to evaluate comparative designs as 
well as the growth of one configuration. 

At the air transport meeting, the con- 
troversy between the merits of C-band 
and X-band radars was aired again in 
presentations by representatives of 
United Air Lines and Braniff Interna- 
tional Airways. 
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More than 2,600 engineers and tech- 
nicians attended the meeting. First two 
days were devoted to the production 
forum, a series of panel discussions on 
the many phases of engineering-produc- 
tion relationships, tooling concept and 
inplant communications. 

The last three days featured technical 
sessions in aircraft design, powerplants, 
air transport and aircraft packaging. 

CAB Acts to Clear 
Tiger-Slick Status 

Civil Aeronautics Board acted 
quickly last week in an attempt to clear 
the future status of the two largest 
certificated all-freight airlines, Flying 
Tiger Line and Slick Airways, and pave 
the way for overdue consideration of 
continuing their east-west sen-ice. 

At a hearing, CAB’s Bureau of Air 
Operations recommended that the 
Board promptly approve a new opera- 
tional arrangement proposed by the 
two lines, with one of two suggested 
alternative qualifications. 

► Recommendations-Under the new 
proposal. Flying Tiger would quit the 
airfreight business and become a plane- 
leasing operation (Aviation Week 
Sept. 27 p. 14). 

Counsel for Bureau of Air Opera- 
tions, John Stowell, recommended 
these alternative courses of action to 
the Board: 

• First, that the "no competition” pro- 
vision, under which Tiger agrees to 
cancel its application for renewal of 
its certificate and not to compete with 
Slick be withdrawn. In this case, he 
said, CAB should consider the pro- 
posal as simply a matter of sale and 
lease of aircraft and promptly approve 
it. 

• Second, if this is not done, the Board 
should attach requirements for limited 
recompense to FTL personnel, unem- 
ployed because of the new arrangement, 
to its approval. Stowell reasoned that 
unless the "no competition” provision 
is eliminated, the proposal would have 
some attributes of a merger, entitling 
affected employes to some benefits due 
them under a merger. 

► Labor Claims— Certificates of both 
lines expired Aug. 11. Efforts toward 
a merger, provoked by dwindling busi- 
ness and approved by the Board in 
January, have failed because of "ex- 
posure” to an uncertain liability in 
labor claims. 

Meanwhile, hearings on the airfreight 
ease were launched before CAB ex- 
aminer James Keith, with consideration 
of north-south service first. Slick and 
Flying Tiger are applicants in this pro- 
ceeding for authority to carry airmail, 
air parcel post and air express, as well 
as renewal of their freight certificates. 

Other new developments: 



sibility whatsoever of merger between 
the two freight carriers, Norman 
Meyers, Tigers’ counsel emphasized. 
The FTL management decided that 
before a merger it must have definite 
knowledge of the amount of labor 
claim liability involved. It reached the 
conclusion that it is impossible to 
obtain this from labor unions. 

If the new proposal is not promptly 
approved by CAB, he said, Tigers would 
"start from scratch” in another attempt 
to work out an arrangement. 

• Flying Tiger will not withdraw its 
application for renewal of its freight 
certificate unless the pending arrange- 
ment with Slick is approved-or unless 
and until some other arrangement is 
worked out. "Maybe it’ll be with 
American,” Meyers remarked. 

► Slick Support— Only opposition to 
the Slick-Flying Tiger proposal came 
from Roy Callahan, representing Fly- 
ing Tiger pilots, and F. Harold Ben- 
nett, attorney for Air Line Pilots Assn. 

Paul Jacobs, representing Slick pilots, 
as well as most other Slick employes, 
staunchly supported the arrangement. 


Because of their faith in the company 
and their desire to keep it going as 
an airfreight operator, he reported, 
Slick employes volunteered wage cuts 
to the management and made other 
proposals for administrative and opera- 
tional efficiencies. 

NLRB Rules on Boeing 

Discharge of a Boeing Airplane Co. 
employe for activities in connection 
with a union-sponsored manpower 
availability conference was an unfai. 
labor practice, the National Labor Re- 
lations Board rules in a 3-to-2 decision. 

The employe, Charles R. Pearson, a 
member of the Seattle Professional En- 
gineering Employes Assn., served as 
director of the conference. 

► Gentlemen’s Agreement— 1 The major- 
ity decision states: “The manpower 
availability conference was initiated to 
achieve two principal objectives— for 
purposes of mutual aid or protection, to 
secure other employment for those 
union members who desired to change 
employment and possibly to counteract 
the effect of the gentlemen’s agree- 

The decision says the gentlemen’s 
agreement was an understanding among 
members of the Aircraft Industries 
Assn, that they would not offer to hire 
any employe of a member of AIA 
without first securing that member’s 
permission. 

Pearson was reinstated prior to the 
NLRB decision, but the majority rules 
that he is entitled to reimbursement for 
any pay loss. 

► ‘Disloyal, Injurious’— The dissenting 
opinion says: "The manpower avail- 
ability conference was not a gathering 
together in concert of employes in order 
to compel the grant of a bargaining 
demand by a temporary refusal to 
work; it was, rather, an employment 
agency operated under the aegis of the 
union for the purpose of causing the 
permanent severance of the employ- 
ment relationship. 

“Such activity is the antithesis of the 
purpose of the (Taft-Hartley) act, which 
seeks to strengthen the bonds of coop- 
eration between employer and employe. 
It is equally as disloyal, equally as in- 
jurious to the employer’s business and 
equally as disruptive of industrial peace 
and stability as the conduct which was 
condemned in . . . (other) cases. 

"Because it was conceived and 
utilized for purposes opposed to the 
purposes of the act, the activities of the 
manpower availability conference derive 
no protection from’ the guarantee of 
Section 7 of the act. The respondent’s 
discharge of Pearson, because of his 
participation in such an unprotected 
activity, was accordingly not unlawful, 
and we would therefore dismiss the 
complaint in its entirety." 
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SEAT KNOT COMPARISON 

MODEL 707, DC-6B, DC- 7 . L-IO40C 



WORK RATE of the 707 would be three or four I 



Boeing Promotes Jel Liner Sales 


An airline version of the 707 jet trans- 
port will be capable of carrying 80 to 
130 passengers nonstop across the At- 
lantic at 550 mph., Kenneth C. Gor- 
don, Boeing Airplane Co.’s manager of 
commercial sales, said last week. 

Cost per passenger-mile, he forecast, 
will be comparable to the best of pres- 
ent four-engine transports. 

Gordon told a Montreal meeting of 
the Canadian Aeronautical Institute and 
the Institute of the Aeronautical 
Sciences that while the 707 will cost 
more than existing longrange transports, 
“the work rate of three to four times 


present equipment will result in no 
greater dollar expenditures than for 
slower equipment where the same 
amount of business must be handled." 
► First Sales Pitch— His speech was the 
first outward indication that Boeing is 
preparing to put a serious sales effort 
into marketing of a commercial version 

of the 707. 

The company indicated when the big 
jet transport-tanker made its first flight 
last summer that Boeing had no com- 
mercial sales program and was inter- 
ested primarily in USAF as a customer 
(Aviation Week Aug. 9. p. 30). 


Now that the military tanker order 
has materialized ( Aviation Week Aug. 
23, p. 13), Gordon disclosed that Boe- 
ing’s designers reported early in the 
“SI 5-million gamble” that commercial 
requirements could be met without 
penalizing the military possibilities. 

► Meets Requirements— The ability to 
correlate the military and commercial 
requirements, Gordon said, was one of 
the main reasons why Boeing went 
ahead with the project. 

He told the Canadian meeting the 
707 transport version will meet airline 
requirements for economy, safety, low 
obsolescence, performance and flexibil- 

Gordon did not speculate on the 
probable initial or operating cost of the 
new transport. He said only that the 
economic requirements set up for the 
designers were based on competition 
with the DC-6B— "the best of present 
day four-engine equipment.” 

► Costs Revealed— Operating cost fig- 
ures, however, were given by M. L. Pen- 
nell. chief 707 project engineer, in 
Seattle. 

Pennell said the 707 will have an 
operating cost of less than 10 cents a 
ton-mile, compared with 13 to 15 cents 
for the most economical of present 
transports. He explained this economy 
as a result of the 707’s big capacity for 
work. 

miles per hour.” Pennell said. “The 
work capacity as expressed in ton-knots 
(the product of payload times block 
speed in knots) is three to four times 
that of current transports. . . . The 
higher cost per hour is more than off- 
set by the far greater earning capacity.” 

► Cost Distribution— On the distribu- 
tion of costs. Pennell said: "Fuel costs 
arc found to be moderate, at least by 
today’s standards. Other costs are con- 
sistently less than those of today’s 
planes except for engine maintenance, 
which includes spares and overhaul on 
a very conservative basis. 

"Crew costs, although higher per 
hour in accordance with ALPA (Air 
Line Pilots Assn.) formulas, are divided 
bv the larger work capacity of the new- 
plane and show how much more can 
be accomplished with the same people.” 

► ‘New Standard’— In his Montreal 
speech. Gordon said Boeing found it 
could meet the DC-6B economics tar- 
get in terms of cost per seat-mile by 
matching the longest nonstop ranges 
operated today with sufficient payload. 

“This important parameter, work 
capacity, coupled with the overall sim- 
plicity of the engines and departure 
from costly high-grade aviation fuels, 
will result in operating costs quite simi- 
lar to today’s operations.” 

Gordon said the 707 transport will 
cruise at 35.000 to -10.000 ft. with the 
cabin pressurized to 7,000 ft. 
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Trends in Subcontracting— Fourth in a Series 


Pullback Fight Unites Small Firms 

Two groups form on the West Coast to battle deep cuts 
in business volume from prime airframe producers. 


Production. U 

"oh the Luuh" 

with 

DARNELL 


By William J. Coughlin 

Los Angeles— Two associations of sub- 
contractors have been formed in Cali- 
fornia to fight for the survival of a seg- 
ment of the aircraft industry that has 
seen its income slashed by 74% in the 
past year. 

These arc the Small Defense Indus- 
tries Assn, and the Aircraft Parts Manu- 
facturers Assn. (Aviation Week Oct. 4, 
p. 16). Both still are in the organiza- 
tional stage. 

Although the goal of both is the 
same— to maintain a high level of sub- 
contracting— the two groups arc compet- 
ing for members and are taking some- 
what different approaches to the 
pullback problem. 

► AIA Blessing— The Small Defense In- 
dustries Assn. (SDIA) has obtained the 
blessings of Aircraft Industries Assn., 
Air Force, Small Business Administra- 
tion and National Association of Manu- 
facturers. 

SDIA is an outgrowth of a session of 
the House Select Committee on Small 
Business, held here early this year. Man- 
ufacturers who appeared before that 
committee to air their grievances began 
discussing an organization to represent 
their interests in dealing with prime 
contractors and the Air Force. 

The group also felt it could bring 
stability to the subcontracting level of 
the industry by setting up financial and 
quality standards that the major air- 
frame plants would approve. 

Finding that subcontractors in Texas 
and the East were faced with similar 
problems, SDIA set its course for na- 
tional recognition. 

► Fighting ‘Foreigners’— The aim of the 
Aircraft Parts Manufacturers Assn. 
(APMA) is more provincial. Its board 
of directors has announced that one 
of the important goals of the new asso- 
ciation is to keep all subcontracting by 
California airframe plants within the 
state. 

APMA official Merle Davis declares 
that too many subcontracts arc end- 
ing up in the hands of manufacturers in 
"foreign states.” 

"We intend to rectify this condition 
through our association’ as soon as pos- 
sible,” he says. 

► National Scope— 1 The Small Defense 
Industries Assn., on the other hand, is 
interested in subcontracting problems 
on a national basis. 


Hampden Wentworth, president of 
Longren Aircraft Co. and chairman of 
the association, says: “We arc fully 
aware of the importance of a stable, eco- 
nomic and healthy defense industry and 
because of the assistance SDIA can and 
will give to other qualified small defense 
plants throughout the nation, we arc 
formulating plans to extend the SDIA 
into a national organization.” 

The organizing committee includes 
Paul Omohundro, president of Paul 
Omohundro Co.; Ccn. W. W. Kratz, 
president of Electronic Products Corp.: 
J. C. Schwarzcnbach, president of U. S. 
Propellers. Inc.; Lloyd Hallamore, presi- 
dent of Hallamore Manufacturing Co.; 
L. A. Pfankuch, general manager of 




Consider These Advantages: 


1. More efficient use of 
floor space 

2. Economical movement 
of heavy loads 

3. 100% protection of 
floor surfaces 

4. Choice of 9 sizes to 
meet installation 
requirements 

5. All casters built 
to Darnell highest 
precision standards 
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APMA Goals 

Announced aims of Aircraft Parts 
Manufacturers Assn.: 

of the quality of the product they arc 
procuring. 

factoring, processing, fabricating and 
create more productivity. 

• To set up a centralized clearing 
house for the allocation of all contracts 
submitted to the association. 

• To disseminate information to mem- 
bers on aircraft activities all over the 
country on labor, taxation, finance, 
quality control and other data that will 
give a greater comprehension of the 


Sturgess, Inc., and George S. Wing, 
general manager of Hi-Shear Rivet Tool 
Co. 

SDIA has set up the following mem- 
bership requirements: 

• Minimum size: total employment of 
10 and/or annual gross defense sales of 
S200.000. 

• Maximum size: total employment of 
500 and/or annual gross defense sales 
of $10 million. 

Association officials say member com- 
panies must have an established record 
of financial responsibility and an estab- 
lished record of maintaining quality 
standards and delivery' schedules. 

► Matching Skills— Tn discussing the 
problems of the small subcontractor, 
Wentworth says: "We do not want to 
be regarded as a part of a subsidized in- 
dustry. We believe that there is a 
place in the aircraft industry for privately 
owned, efficient, specialized subcontrac- 
tors to support their program. 

"We small businessmen who have 
grown up with the aircraft industry defi- 
nitely want an opportunity to match 
our skills with other subs and the primes 
themselves. We do not expect sub- 
contracts if we cannot save the prime 
monev.” 

Wentworth's own firm, Longren Air- 
craft. employs 170 and depends entirely 
upon subcontract work to stay in busi- 

► Subcontractor Problems— SDIA lists 
these as the immediate problems facing 
the subcontractors: 

• Lack of representation in procure- 
ment policy discussions at the national 
and regional levels. 

• Pullback of subcontracts by major 

• Expansion of government-owned facil- 
ities at airframe plants to do work small 
plants already are capable of handling. 

• Need for a tax program aimed at 
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LOOK TO HYATT 




specialists in the manufacture 
high-speed, high-temperature, 
precision roller bearings. So it 


a major supplier of jet engine 
bearings since 191*. Whatever 
your bearing needs — and 
especially if they’re beyond the 
capabilities of ordinary bearings— 
call on Hyatt! 
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Progress during a new company’s first year can be 
measured in terms of plant and equipment, contract 
back-log, or quality and quantity of personnel. 

By any of these standards the first year’s experience of 
The Ramo-Wooldridge Corporation has confirmed 
the soundness of the basic theses on which the company 
was established : 

J. Competence in systems analysis, engineering and 
development, a relatively scarce commodity, is one of 
the most salable articles in America today. 

2. Scientists and engineers find unusual satisfaction in 
participating in the development of a company in which, 
from the outset, all features of the organization and of 
the operational procedures are designed to be as 
appropriate as possible to their special needs. 

Today, research and development activities are being 
conducted by an organization of approximately two 
hundred people, which will more than double within 


twelve months. Urgent project responsibilities have led 
to the temporary use of such quarters as the former 
school and church shown in the photograph, but con- 
struction is complete on 20,000 and well along on an 
additional 80,000 square feet of the 200,000 square 
foot permanent laboratory building program. Orders 
have been placed for SI, 500, 000 worth of digital and 
analogue computers that will be installed the end of this 
year to facilitate the extensive analyses required by 
current projects. 

In the light of the first year's progress The Ramo- 
Wooldridge Corporation anticipates expanding 
opportunities to perform major research, development 
and -a little later — manufacture in the fields of com- 
mercial and military electronic systems, and in guided 


The Ramo-Wooldridge Corporation 

8820 BELLANCA AVENUE, LOS ANGELES 45, CALIF. • DEPT.AW-I 


POSITIONS ARE 
AVAILABLE FOR SCIENTISTS 
AND ENGINEERS IN 
THESE FIELDS OF 
CURRENT ACTIVITY 


Guided Missile Research and Development 
Digital Computer Research and Development 

Radar and Control Systems Development 


24 


stimulating growth of small business. 

• Need for an adequate source of short- 
term working capital. 

• Need for a coordinated program to sell 
the primes and military services on the 
quality, economy and dependability of 
small plants. 

SDIA believes the Small Business Ad- 
ministration is doing a capable job but 
that the subcontractors should have an 
association of their own and not depend 
upon a government agency to represent 
them. 

► Delicate Relations— SDIA sought ap- 
proval and cooperation from Aircraft 
Industries Assn, early in its organiza- 
tional stage. By doing so, it avoided the 
mistake of an earlier attempt to organ- 
ize subcontractors. 

AIA opposition was one factor in 
blacking a movement of accessory and 
component manufacturers to organize a 
subcontracting association last year 
(Aviation Week Aug. 10, 1953, p. 15). 
That group was more concerned about 
the implications of the weapon systems 
concept than a pullback of business by 
prime plants due to Air Force cutbacks. 

But since any association of subcon- 
tractors may expect its interests to clash 
at times with those of major AIA mem- 
bers, the question of relationship with 
the Aircraft Industries Assn, is a deli- 
cate one. Individual companies arc re- 
luctant to risk offending the prime 
manufacturers on whom they must de- 
pend for contracts. 

► Points of Interest— Representatives of 
the embryo SDIA group called on Capt. 
Leland Webb, vice president and west- 
ern regional manager of AIA, to dis- 
cuss their objectives. 

“We told Capt. Webb that the in- 
dividuals interested in forming the as- 
sociation were fully aware that in some 
instances the points of interest of their 
group will differ from the ones of the 
AIA. that they also feel that they have 
many problems which they share and 
that they are confident they can work in 
the closest of harmony with the AIA,” 
says Christina Wentworth, vice presi- 
dent of Longren Aircraft. 

"One of the things discussed,” savs 
Capt. Webb, "was the possible establish- 
ment of procurement standards which 
could be utilized bv prime contractors 
in the handling of their subcontracts 
and procurement of components from 
small manufacturers of the nature un- 
der discussion. 

"This type of standardization would 
presumable be aimed at establishing, 
uniformity' in the handling of materials, 
inspection and general procurement de- 
tails between the prime and the sub. 
Tin's, if it could be accomplished, would 
be a saving all around and would bene- 
fit all concerned. 

"There seems to be no question but 
that there is a place for an organization 



"Lost, yesterday, somewhere between sunrise and sunset, two 
golden hours, each set with sixty diamond minutes. No reward 
is offered for they are gone forever." 

. . . Horace Mann 
-Lime was never lost at Cornelius ... it was spent ... on 
experience. While yesterdays are gone forever, they do have 
their reward for you when Cornelius products are part of your 
pneumatic syscems. 

The knowledge purchased with more than 10 years of air- 
craft pneumatic system experience is ready to reward you today 
with Cornelius products that are proven dependable. A depend- 
ability which only the test of time provides. 


Why don’t you spend the time now to find out more about 
Cornelius products and the advantages they can impart to your 
products? It will be time well spent. 



PIONEERS IN the development of pneumatic systems for aircraft 
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Here ore three more reasons why tomorrow's finest aircraft, 
like today's, will fly with Continental power. Two of them 
represent further developments of the famous 0470 series 
—one supercharged, the other supercharged and fan-cooled 
expressly for helicopter use — while the third is a brand new 
power plant, engineered and built with the needs of multi- 
engine utility planes in mind. They have one thing in com- 
mon: as products of the pioneer in power for utility aircraft, 
all three rate high in those qualities which go to make up 
dependability— qualities which have made Continental 
engines fliers’ undisputed first choice. 



of flic general nature proposed," he 

In regard to a possible clash between 
AIA and SDIA, Capt. Webb comments: 
“I do not see any potential conflict by 
this proposed organization and our own 
association. In fact, I think they will 
be complementary." 

► SDIA Support— Adm. Dewitt C. Ram- 
sey, president of AIA, declares that since 
the small suppliers are considered a very 
important segment of the aircraft manu- 
facturing industry, it is the association's 
policy to help them whenever possible- 
cither as individual companies or as a 
group. 

Backing for SDIA also has come from 
other sources. Roger Lewis, Assistant 
Air Force Secretary, has promised 
USAF support. 

Philip Holle. West Coast manager of 
the National Association of Manufac- 
turers (NAM), comments: “We believe 
there is a need nationally for a strong 
group of firms such as SDIA that are 
conforming to standards set up by the 
government. Both the AIA and NAM 
have been interested in the organization 
of the SDIA. 

“We think the reason for the organi- 
zation makes sense and can make a 
valuable contribution to the defense 
program." 

In Washington, Wendell B. Barnes, 
head of the Small Business Administra- 
tion, says: ‘The formation of the Small 
Defense Industries Assn, by an industry 
group of kindred defense producers ap- 
pears to be worthwhile and wholesome, 
not only to the members involved but 
as a praetic-.il expression of the national 
policy to broaden the defense produc- 

► AIA Fears— One aspect of any organi- 
zation of subcontractors that concerns 
Aircraft Industries Assn, is the effect 
on the present relationship between 
prime aircraft manufacturers and sub- 
contractors. 

AIA fears any movement that might 
turn into a collective bargaining agent 
for subcontractors. AIA does not want 
its members to be forced to go through 
an association when they pass out their 
subcontracts, rather than dealing di- 
rectly with companies on an individual 
basis. 

Capt. Webb explains the reason: 
"Most of the large companies, as you 
undoubtedly know, give this subject 
very special treatment. Further, the pro- 
cedures van’ considerably among the 
primes concerned. The primes are 
, familiar with the capacities, competence 
and reliabilities of their subcontractors 
and have established effective working 
relationships with them over an ex- 
tended period of time. 

“In effect, the selection of subcon- 
tractors by the primes assumes the com- 
plexity of a family affair and one in 
which the prime, for the most part, 
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New Life for Servo Motors 

Now Greenleaf offers you servo motors that are TD-proofed. Actually, 
Greenleaf methods and ingenuity hove reduced TD by as much as 1 500%. 
This is true for all Greenleaf electro-magnetic rotating devices. 


This is another example that shows why Greenleaf is regularly selected as a 
prime or sub-contractor by the following: U.S. Air Force, U.S. Navy, 

McDonnell Aircraft, Boeing, Emerson Electric Company, Eastman Kodak, 

Crosley Division of Avco, A.C. Spark Plug Division of General Motors, Glenn L. 
Martin Co., Chance-Vought Aircraft Co., J. P. Seebury Co., and other 


THE 


See Green/e of for Servo Molars and for Gyros, Pressure 
Transmitters, Accelerometers, Synchros, Air Speed Indicators , 
Actuators and other precision units and components. 


ireenleafj- . 


MANUFACTURING COMPANY 

d Industrial Court • St. Lou 
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and altitudes 
jet 

Pushing further into the realm of supersonic flight, twin J34 turbojets 
with afterburners are pioneering the use of jet power plants for sustained, 
high-speed flight. 

J34 axial-flow turbojets were chosen to power the X-3 because of 
important features such as small engine diameter and high thrust-to-weight 
ratios which permitted the use of two engines to provide excellent high- 
speed performance combined with multi-engine reliability. 

Westinghouse experience and technology are directed at the successful 
conquest of aviation frontiers. Continuing advancements merit your 
attention no matter what the aerodynamic design or weapons systems 
application might be. Let Westinghouse help you bring tomorrow’s air- 
craft . . . One Step Closer. Westinghouse Electric Corporation, 3 Gateway 
Center, P. O. Box 868, Pittsburgh 30, Pa. miois 


you CAN BE SURE.. .if itj> 

Westinghouse 


Jet Propulsion ' Airborne Electronics * Aircraft Electrical 
Systems and Motors • Wind Tunnels to Plastics 



AMERICA’S GREATEST ASSET 


The romantic, colorful story of 
hydro-electric power develop- 
ment in America has been writ- 
ten by men seeking better ways 
to produce power. In each gen- 
eration, a few men have added 
new and better methods of un- 
leashing power from falling 
water. We praise their skill, but 
praise is not enough. We should 
stand in awe of the drive that 
caused them to seek better ways. 
Dissatisfaction with what we 
have done, plus a determination 


to improve is America’s greatest 
asset. Dissatisfaction with what 
we have accomplished creates 
leadership, responsibility and 
progress. At Meletron it is this 
spirit that keeps us searching 
for new materials and new man- 
ufacturing methods. 



£ 
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7/7/7A/ 

NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA 


KEENETH, 42 Third St., Mincola, L. I.. New York. 
1612 Eye St„ Northwest, Washington 6. D.C. 
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needs as much freedom of action, as pos- 
sible.” 

Here is what a spokesman for the 
SDIA has to say on that subject: "In 
regard to the extent to which the SDIA 
would attempt to develop procedures 
governing the relationship of the prime 
and subcontractors, the answer is very 
little. 

"We do not view the SDIA as a col- 
lective bargaining agent with the 
primes. Our whole function is to en- 
able the prime to remain at all times 
competitive and to help them do the 
best and most economical job of defense 
production for the nation. ' 

► Cold Shoulder— An announcement by 
the Aircraft Parts Manufacturers Assn, 
seems to imply a somewhat different at- 
titude on this point. It says one of the 
aims of APMA is "to set up a central- 
ized clearing house for the allocation of 
all contracts submitted to the Associa- 


This undoubtedly is one of the rea- 
sons AIA, while cooperating with SDIA, 
has turned a cold shoulder to the 


Nevertheless, Louis Fox. chairman of 
the board of APMA and president of 
U. S. Relay Co., asserts that government 
procurement agencies have asked 
APMA to establish a clearing house to 
reflect the capabilities of each manufac- 
turer in this area. 

“Already we arc getting greater at- 
tention for the contribution our parts 
industry is making in overall aircraft 
production.” he savs. 

► 500-Member Goal— APMA says its 
membership requirements cover indus- 
trial know-how. past satisfactory perform- 
ance in supplying aviation products, 
financial stability and business integrity. 

A recent membership list showed 55 
companies enrolled. Goal is 500. One 
APMA meeting a few weeks ago drew 
more than 200 representatives from 
small companies and also from such air- 
frame manufacturers as North Ameri- 
can Aviation and Douglas Aircraft Co. 

A member of the Douglas purchasing 
department told Aviation Week he 
was there "to get acquainted” with the 


The association has opened a Wash- 
ington office for liaison with govern- 
ment procurement agencies and the 
Small Business Administration. 

The organizing group of APMA in- 
cluded J. C. Copeland, president of the 
firm that bears his name; Louis Fox. 
U. S. Relay Co.; Rolla Florida and 
Merle Davis of Mcndclson-McCarthy 
Co.: Ken Browne and Richard Daugh- 
erty of Browne and Lail, Inc., and 
Charles Catlin. vice president of the 
J. C. Copeland Co. 

The association says its plans include 
finding solutions for financing the in- 
dustry. dissemination of news and vital 
data, open forums to exchange informa- 
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Performance is the main considera- 
tion in these sources of emergency 
or auxiliary hydraulic power. And, 
STRATOPOWER provides this 
proved dependable performance 
with over 30 models now in use. 
There are constant and variable de- 
livery pumps with capacities from 
V* to 16 gpm . . . pressures to 3000 psi 
. . . AC and DC motors to meet your 
current requirements for continuous 
or intermittent duty . . . Lots of power 
in the minimum amount of space and 
weight . . . and at minimum cost. 

TRATOPOWER Electric Motor 
Hydraulic Pumps make it 
j to provide safety in event of 
r malfunction of the 


main hydraulic system. They may 
be located remote from the engine, 
making accessory drives available 
for other equipment. This flexibility 
of location provides an obvious 
means for reducing the length and 
vulnerability of hydraulic lines. 
Used as an auxiliary power source, 
these STRATOPOWER units provide 
the additional capacity required dur- 
ing periods of heavy demand on the 
main system. Or, they may be used 
on the ground for hydraulic power 
when engines are not running, or for 
testing the plane's hydraulic system. 
Write for complete information on 
STRATOPOWER Electric Motor 
Driven Hydraulic Pumps today. 


WATERTOWN », 

THE NEW YORK AIR BRAKE COMPANY 



MODEL D-479 


Greater power output per pound of weight is the constant objective of motor design 
engineers at EEMCO. In addition, they strive continually to produce smaller motors with 
decreased weight thus aiding aircraft designers two ways in their ceaseless drive to 
reduce both size and weight. Shown here are but a few of the motors EEMCO has produced 
for leading airframe manufacturers and their suppliers. Virtually all of the newest jet 
aircraft being built for the U. S. Air Force are equipped with EEMCO motors ... or with 
one or more of the many types of linear and rotary actuators also designed and manufac- 


MODEL 0479: EMERGENCY MOTOR FOR HYDRAULIC 
SYSTEMS ON INTERMITTENT DUTY 

Operates to 160'F. Ambient temperature on a duty cycle of 
IV 2 min. at 25.6 inch lbs., 5 min. at 8.0 inch lbs., then 30 min. 
rest period. Turns up 5500 r.p.m. on 24 volt D.C. at 90 am- 
peres, with 2.75 HP output. Explosion proof. Weight: 14.75 lbs. 


MODEL D-364: WING FLAP MOTOR FOR LARGE 
JET FIGHTER 

Operates at 7400 r.p.m. on 26 volt D.C. at 62 amperes with 
1.25 HP output. Has clutch and brake with static brake torque 
of 20 inch lbs., thermal protector, radio noise filter, is ex- 
plosion proof. Weight: 11.2 lbs. 


MODEL C-1076: SMALL VALVE MOTOR 

Only IVi" long x 1%" x 1W-, weighs but 11.7 ounces. Oper- 
ates on 26 volt D.C. at 2.9 amperes at 21,000 r.p.m. on split 
series, reversible. Output is 25 watts. 


MODEL C-875: TWO SPEED RADAR ANTENNA 
AZIMUTH MOTOR 

designed for continuous duty to operate at 3300 and 13,200 
r.p.m. on 26 volt D.C. Rugged in construction, yet compact in 
size, it has a life of 2,000 hours. Weight.- 2.75 lbs. 





MODEL 0464: EMERGENCY STAND-BY MOTOR 

for use on Supersonic Research Aircraft. Designed to operate 
at high ambient temperature of 70*C. at 50,000 foot alti- 
tudes. Duty cycle is 1 minute at 1 HP, 30 seconds at 2V4 HP. 
High temperature materials used throughout. Motor weight, 
including gear box.- 22V4 lbs. 

MODEL R-138: EXPLOSION-PROOF HYDRAULIC 
PUMP DRIVE 

equipped with in-line gear reduction. Gear box designed to 
keep acoustic noise level at an absolute minimum. For con- 
tinuous duty operation with duty cycle varying from l'/z to 
5 HP load. Designed to operate for 2,000 hours without 
maintenance. Operates in a vertical position. Weight; 20Vi lbs. 

MODEL 0-638: 400 CYCLE, 6.5 HP, A.C. MOTOR FOR 
INTERMITTENT DUTY 

made to drive a hydraulic pump on a guided missile. Duty 
cycle is 3.0 seconds at 6.5 HP with 2250 r.p.m., 15.0 seconds 
at 1.5 HP. Has continuous rating of 5 HP at 2300 r.p.m., 
15.8 amperes, 200 volts. Weight: 17 Vi lbs. 


MODEL D-507: MISSILE APPLICATION MOTOR 



armature 
assembly 
Iternator. 
itant out- 


MODEL C-i 180: STAND-BY MOTOR FOR 
HORIZONTAL STABILIZER 



Has a duty cycle of 50 seconds on, 3 minutes off. Rated 
13,000 r.p.m. on 25 volt D.C. at 21 amperes, with 0.5 HP out- 
put. Has 2 inch stack length. Weight: 4.25 lbs. 


Designers and producers of 
motors, linear and rotary actuators. 

Electrical Engineering 
and Manufacturing Corp. 

4612 West Jefferson Boulevard 
Los Angeles 16, California 


1 can supply a motor to 


fit ym specifications 






This is another example of 
Deiron's long service and 
design experience at work- 

problems! 


tion and a program to keep purchasing 
agents advised of the capabilities of its 
members. 

► Early Rivalry— Whether the two or- 
ganizations, SDIA and APMA, eventu- 
ally will coordinate their efforts and 
perhaps merge remains to be seen. 

Their early attitude has been one of 
rivalry, not cooperation. Some industry 
observers believe their common objec- 
tive-support of the subcontracting level 
of the mdustry-sooner or later will weld 
them into a single group. 

But alone or together, both groups 
are preparing to fight developments they 
believe threaten tnc existence of the air- 
craft industry’s subcontractors and en- 
danger the nation’s mobilization pro- 
gram. 


Airport Aid 

• Program resumes after 
one-year suspension. 

• Fiscal 1955 spending 
will top $20 million. 


The federal airport aid program last 
week was resumed, following a year's 
suspension, with Commerce Depart- 
ment listing total grants of $20,425,843 
from the $22 million appropriated by 
Congress for fiscal 1955. 

The law requires that 75% of the 
appropriation be apportioned to the 
states on the basis of area and popula- 
tion with the balance going into a dis- 
cretionary fund. This year, $1 5 million 
is programmed on the area-population 
formula, and $5 million will be spent 
wherever Commerce Department fig- 
ures the need is greatest. 

The 1955 federal aid money will be 
increased bv a $ 1.5-million carryover 
from the fiscal 1953 discretionary fund. 

The federal aid program was sus- 
pended during fiscal 1954 while Com- 
merce studied the operation. After 
lengthy deliberation, the department 
decided it should be retained, with some 
changes. . 

► O’Hare Grant-Largest grant in the 
1955 program is $1,665,000 for Chi- 
cago's O’Hare Field. Other large grants 
include $600,000 for the Port of New 
York Authority's International Airport. 
$500,000 for Portland (Me.) Municipal 
Airport and $500,000 for San I'ran- 
cisco's International Airport. 

Balance of the appropriation consists 
of $750,000 to be spent on projects in 
Alaska, Hawaii, Puerto Rico and the 
Virgin Islands, and $1,250,000 for ad- 
ministration. 

► Criteria for Funds— In deciding which 
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made with 

Precision ... to meet the most 
exacting standards demanded by 
aviation and industry today. For 
any type gear or gear assembly 
... in any size range to the tough- 
est specifications ... call on 
PRECISION. 

Our experience and equipment 
can help you solve any gear prob- 
lem. Consult us or let us quote to 
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2100 Paxton Street Harrisburg, Pa. 

In Canada— AIRCRAFT- MARINE PRODUCTS OF CANADA. LTD. 
1764 Avenue Road Toronto 12, Ontario 


projects would be chosen this year, 
Commerce Department used a stricter 
yardstick. The criteria used were mini- 
mum traffic of either 3,000 passengers 
boarding airliners in a year of 30 air- 
planes permanently based at the airport, 
or some equivalent combination. 

Expenditure of $20 million in federal 
funds will mean that an equal amount 
of local money will be spent, since the 
program is based on a 50-50 federal-local 
matching arrangement. But chances are 
that even more will be spent, with local 
officials encouraged by a final govern- 
ment decision. 

There are substantial local funds 
legally tied to the expenditure of fed- 
eral matching money through bond issue 
stipulations and other provisions and 
cannot be spent without some govern- 
ment participation. Estimates of the 
funds which will be released for use by 
federal allocations run as high as $130 
million. 

► Economy ‘Nudge’— Announcement of 
federal airport aid allocation now fits in 
with Commerce Secretary Sinclair 
Weeks’ statement of a few months ago 
that the government was going to try 
to get its various aid programs-high- 
ways, shipbuilding, airports— under way 
in the first six months of fiscal 1955 in 
order to give the economy a "nudge.” 
It also gets federal money out to mu- 
nicipalities before it is hit by spending 
cutbacks which will probably be the 
chief feature of federal budgeting in the 
second half of fiscal 1955. 

The $22 million appropriated this 
year brings the total spent during the 
nine years of the program to about $235 
million. The federal aid program origi- 
nally was set up in 1946 to spend S500 

Subsequently, this was extended an ad- 
ditional five years. 

Appropriations have not kept up with 
the pace needed to realize the originally 
authorized program. Yearly allotments 
have ranged from a high of $45,000,000 
in fiscal 1947 to $14,300,000 for fiscal 
1953, the last appropriation before the 
present one. 

► Changes in Program— The big change 
asked after the 1954 suspension was an 
increase in the discretionary fund from 
25% to 50%. Commerce Undersecre- 
tary for Transportation Robert B. Mur- 
ray, Jr., urged the move on the basis 
that: “An increase in the discretionary 
fund would make possible a much better 
adjustment of federal outlays in relation 
to points of greatest need.” 

Other changes recommended were 
establishment of traffic criteria and the 
exclusion of terminal buildings from 
federal participation, since they are rev- 
enue producers. Tire latter two points 
were adopted by administrative decision 
and were used in the current program. 

► Controversy— When Murray went to 


Congress with the request for changing 
the discretionary fund, he encountered 
stiff opposition. The late Sen. Pat Mc- 
Carran accused him of trying to be czar 
of the airport program. Many legisla- 
tors felt changes asked by the Adminis- 
tration would give it too much power 
in deciding where money would be 
spent and would result in federal aid 
being concentrated in a few large metro- 
politan airports. 

This controversy threatened to stall 
the airport program for another year, 
until the Administration decided not to 
push its bill asking greater control over 
funds. Subsequently, $22 million was 
requested in a supplemental appropria- 


tion bill, and Congress approved the 
entire amount. 


No asset of Fletcher Aviation Corporation is as valuable 
to the buyer as the experienced engineering and producing 
personnel schooled for millions of hours through crisis and 
emergency over the critical years. 

FLETCHER BUILDS GOOD TANKS 

FI.ETCHER 

aviation eorporation 




"No machine yet invented 
can take the place of experience.” 
Hennj Ford 


5,338,195 

man-hours have been 
expended by Fletcher 
in building wing tanks 
-since 1947. 
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Allegheny Asks Aelion 
On LCA Merger Case 

Allegheny Airlines has asked Civil 
Aeronautics Board to step up action on 
the Lake Central Airlines acquisition 

The acquisition case has been at the 
Board in one form or another since 
September 1952, when North Central 
Airlines filed a plan to acquire stock 
control of Lake Central. 

A year ago, CAB launched a merger 
investigation that still is under way. 
Ozark, North Central and Allegheny 
are involved in the proceeding. 

► Subsidy Savings— Allegheny maintains 
that if it took over LCA's Ohio routes, 
"those routes could be operated with a 
minimum of two roundtrips per day at 
an annual saving of $289,000 to the 
federal government through reduction 
in mail pay." 

If certain suggested changes were 
made in the Ohio route alignment. 
Allegheny estimates that further savings 
would produce an overall annual sav- 
ing to the government of $397,000. 

► 'The Issues’— The brief filed by Alle- 
gheny describes Lake Central as: 

"A local carrier (1) whose depend- 
ence upon mail pay is not lessening; 
(2) whose financial situation, in fact, 
has steadily deteriorated between Feb- 
ruary and August of this year in spite of 
the fact it has operated on a permanent 
mail rate during these months; (3) 
whose operating results do not lend 
future promise for lessening dependence 
upon mail pay; (4) whose mail pay re- 
quirements today arc one of the highest 
among the local service carriers on a 
per-plane-mile basis, and (5) whose own 
officers and prospective purchasers state 
they will not be in a position to com- 
plete studies or propose a remedy to 
correct this situation until at least 
195S. ... 

“These five observations point up the 
urgency for early pursuit of the Board's 
initial determination to investigate the 
issues,” says Allegheny. 
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Transmitters and Monitors of proven accuracy and reliability 




SYNCHR0TEL TRANSMITTERS 





PRESSURE MONITORS 

to provide control signals 
which are Inactions of alti- 
tude, absolute pressure, dif- 
ferential pressure, etc. 


To control a guided missile effectively and 
absolutely is a challenging problem with which 
hundreds of engineers are grappling every day. 

The solution depends upon the efficiency and 
the reliability of the controlling parts. 

For over 25 years Kollsman has been making 
precision aircraft instruments and equipment 
used on military and commercial aircraft 
throughout the world. The talents and skills 
needed for success in this special and challeng- 
ing field are equally necessary in the design and 
manufacture of precision controls for missiles. 

Kollsman is presently making Transmitters 
and Monitors of proven accuracy and reliability 
for missile control. 


Brochures are available on the above two products. 



Please write us regarding your specific problems 
of missile control. 


kollsman 
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PARTS are lightweight, inexpensive, go together easily. 


Advanced Design Covers Big Field — For Instance . . . 


Martin Team Pushes Anti-Gravity Study 


By Irving Stone 

Baltimore— 'Flic scientific vision of 
harnessing new natural forces to over- 
come gravity may not be an empty 
dream. 

Clues have indicated to scientists at 
Glenn L. Martin Co., after a relatively 
short period of theoretical study, that 
it may be possible to overcome the 
force of gravity— man’s leg iron— by 
means other than those now used. 

► Man's Leg Iron—' The work at Martin 
is part of an overall search into the basic 
laws of nature— probing the unknowns 
in any field that appears to have appli- 
cation to airborne weapons and factor- 
ing the results into the military vista of 
the immediate and the far future. 


In Martin’s anti-gravity study, the 
unified field theory— Einstein’s concept 
of the basic law of the universe-is get- 
ting an intensive look. Reason: 
Wrapped up in this theory is a key to 
the explanation of the force of gravity 
and the relationship to other phenom- 
ena (such as electromagnetics) which 
may be vital factors in the anti-gravity 
solution. 

Gravity has always been the aircraft 
designer's basic problem. In the air- 
plane it is counteracted by engine 
power-plus-wings. I11 today's rocket, 
brute thrust of the motor alone does 
the job. With the spaceship, new ap- 
proaches and techniques probably will 
be required. 

One approach— in some respects along 


the lines of conventional methods still 
being pursued-will be to devise a small 
engine-package of very high power, 
easily generated. 

But Martin scientists are also follow- 
ing an alternate approach to uncork a 
new force to defy gravity. No one will 
hazard a guess on how - long it will take 
to develop theory, and from there go 
on to the prodigious physical fact. 

► Advanced Design Projects— Martin’s 
investigation of the unified field theory 
is only one project in a long string of 
items already under study or scheduled 
for attack in the company’s Advanced 
Design Department. 

This is a top-level activity created re- 
cently, with George S. Trimble, Jr., 
heading it in his new capacity as one 
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of Martin's vice-presidents. Encourag- 
ing force behind the work is George 
M. Bunker, Martin president. 

Other studies and projects now being 
pursued in Advanced Design include: 

• Nuclear physics. Emphasis in this 
work is on shielding, propulsion and 
use of tracers, in relation to aircraft 
and allied fields, Trimble reports. 

A lot of basic effort is going into 
study to overcome the major drawbacks 
—bulk and weight— of present-day shield- 
ing. This approach is broken down into 

One is to improve shielding by creat- 
ing a more efficient structure. Solution 
to this problem may require a decade 

Second, and more radical, approach 
is to devise a means of eliminating the 
shielding altogether. This, undoubtedly 
is a much longer-term problem than 
any mere shielding improvement would 
involve. The achievement of a nuclear 
reactor without a shielding requirement 
as we know it today, could offer tre- 
mendous benefits for aircraft installa- 
tions and certainly is worthy of Mar- 
tin's high-level efforts. 

Advanced Design’s activities in the 
nuclear aircraft propulsion field are 
closely allied to its work in shielding. 
The aim here is to ferret out more effec- 
tive means than already have been pro- 
posed and publicized for this type of 

Radioactive tracers hold an important 
slot in Advanced Design’s nuclear 
physics activity. Use of tracers as aids 
in manufacturing and inspection, and 
for test work are seen as fruitful fields 
for research. In test work, they could 
help determine precise behavior of 
boundary layer air in windtunnel trials. 

• Human engineering. Basic problems 
in this field are being investigated for 
Martin's Advanced Design Department 
in the University of Maryland, under 
contract. Other universities also will be 
brought in because it is felt that the 
higher-school atmosphere is better for 
this sort of research, Trimble feels. 

Obviously, how a pilot or crewman 
functions under extreme conditions of 
flight is going to take on increased 
significance in relation to future de- 
signs, where speed and altitude levels 
will be raised considerably and extremes 
of temperature experienced. 

• Natural phenomena. Basic search into 
the laws of nature has high priority in 
Trimble’s Advanced Design section. 
Studies are being conducted at Martin 
and at universities, with both activi- 
ties slated for expansion. In universi- 
ties, extension of the work is expected 
to find its way into theses for advanced 

One of the important theoretical 
studies now being conducted in a uni- 
versity is in connection with dissocia- 




Triinble and Advanced Design 

George S. Trimble, Jr., new 38-year-old on highspeed aerodvnamics for the N'a- 
vice-prcsidcnt of Glenn L. Martin Co., tional Advisory Committee for Aeronau- 
lieads the organization's Advanced Design tics, and a member of Tan Beta Pi, na- 
Department. Recently created, it i 
cerned with search in pure scicnc . 
mediate- and far-future designs, and over- Plane model shown above with Trimble 
the-horizon explorations in aeronau - ' - ' - c 


landing gear am 

requiring air. Pointing art atop tne rear 
of the fairing is fixed armament. 

Tile horizontal tail is placed sufficiently 
aft to afford the required stability, then 
connected by a sharply swept fin to the 
fuselage. This scheme allows the shortest 
possible fuselage to be used, to cut down 
on structural weight. To sight aft, there is 
a radar high on the tail. 
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tion of gases. Aim is obtain data to 
help in the design of highspeed missiles 
so that they will not bum up as they 
hit the "heat barrier." This factor takes 
on more and more significance as missile 

• Ballistics. This Advanced Design pro- 
gram is broken down into four main 
categories of investigation, T rimble told 
Aviation Week: 


The spaceship is being studied with 
regard to feasibility' and usefulness of 
the vehicle projected against cost and 
expected benefits. 

The satellite vehicle and associated 
factors also are under study— how to get 
a vehicle out to its path and how to 
use it after it is there. Applications 
might include a weather station or a 
high-altitude (100-200 mi.) research 


platform to study cosmic or ultraviolet 

' The rocket as a ballistic weapon is 
another phase of work, where many un- 
knowns have yet to be unraveled by 
researchers. 

The Viking, Martin’s well-known and 
highly successful ballistics rocket, is 
still the subject of a research program 
for the Navy, on which the company is 
working under contract. 

• Seaplane development. This looms as 
an important parallel development to 
the nuclear powerplant as now en- 
visaged. Although Martin engineers 
have made no comment on the ad- 
vantages of the seaplane for application 
of nuclear power, industry observers 
believe the seaplane considerably safer 
for such a powerplant. It offers pre- 
cautionary shielding on landing by 
lowering the “hot” elements into the 
water (Aviation Week, Jan. 11, p. 10). 

Other advantages for water-based 
craft include natural lengthy takeoff 
distance (which otherwise would de- 
mand special heavy-duty, extra-long run- 
ways), safety in emergency landings, 
and sufficient distance from populated 

^IKg advantage Trimble sees for the 
seaplane is the mobility of its base. The 
craft could rendezvous with a submarine 
to take on fuel or, if the plane were big 
enough, to refuel the sub. 

Also, for cargo service, the seaplane 
is seen as more favorable for landing 
numbers of troops and supplies close 
to advance bases, where the landplane 
would first have to be provided with a 
substantial runway. 

Recent efforts directed toward the 
jet-powered seaplane have refined hull 
design so that drag is only about 4% 
more than with the best landplane. It 
is felt that seaplanes now can be built 
to perform a mission which will com- 
pare with any landplane in respect to 
performance, weight and cost. 

Seaplane handling also is getting Ad- 
vanced Design’s close attention. Mar- 
tin's concept is to leave the plane in 
the water for servicing or maintenance 
operations. 

• Air-launched missiles. Both air-to-air 
and air-to-ground categories are under 
studv. The designs lay particular empha- 
sis on simplicity of guidance systems to 
insure high reliability. 

Martin's experience in the design of 
complex missiles is considerable. But 
now the company is taking another 
look at the overall problems and back- 
ing off from the concept that the missile 
has to do all the "thinking.” 

The new approach is that the man in 
the plane should be a much more in- 
tegral part of the missile system than 
previously. 

New thinking is to make sure full 
use is made of the pilot’s every ability- 
human engineering studies tie in with 
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Boeing B-52 Stratofortress 
uses SPS Precision Fasteners 






For all types of aircraft and guided missiles . . . 


G-E Ground Power Equipment Gives You 
Accurate Testing, Servicing . . . Faster Starts 


Tigress Is Our Most Important Product 


GENERALS ELECTRIC 


General Electric's complete line of ground power equipment 
— field proved — assures you of the right auxiliary power 
for aircraft starting, servicing or testing requirements. 


READILY ADAPTED to stationary installations or 
mobile use, G-E ground power equipment provides: 

1. Fast, “every-time” starts for jet or reciprocating 
engines. 

2. Ground checking and testing of instruments, de- 
vices and guided missiles on flight ramp or in pit 
installations. 

3. Auxiliary power for shop and hangar repair areas. 

4. Aircraft factory production testing for any type of 
aircraft electrical equipment. 

ACROSS THE COUNTRY, aircraft manufacturers, air- 
ports, the armed forces and ground power equipment 
manufacturers have installed and applied these depend- 


able, accurate G-E units and components for every aux- 
iliary power use. General Electric has devoted extensive 
field studies to ground power requirements, and the 
engineering experience gained through the design of 
packaged power equipment over the years assures you 
of getting dependable, low-maintenance performance. 
WHATEVER YOUR NEEDS in ground power, General 
Electric can engineer the right equipment to meet 
specific conditions of your operating needs and location. 

Specify General Electric when you need more reliable 
and accurate ground power . . . G-E Aviation Special- 
ists are always ready to assist you. For further informa- 
tion, contact your nearest G-E Apparatus Sales Office, 
or write General Electric Company, Section 821-2, 
Schenectady 5, N. Y. 


LET G.E. HELP SOLVE YOUR GROUND POWER SUPPLY PROBLEMS 




HARDMAN TOOL & ENGINEERING CO. 


this-bcforc turning any particular job 

Reasoning behind the new approach: 
Man is still the most reliable mechan- 
ism of a complex nature. 

• AI 1 ' aircraft development. This activ- 
ity is concerned mainly with advanced 
design studies for tactical weapons for 
the Air Force. One of these studies is 
a fighter-bomber configuration and 
represents a general category of design 
constantly under investigation at Mar- 
tin to meet changing requirements. 

The fighter-bomber of the past is 
viewed at Martin as only a revamped 
fighter. Advanced Design doesn't want 
to develop it along this line, but rather 
is looking at the type as in a special 
design category of its own. 

Some immediate-future problems will 
have to get close attention. An air- 
craft that flies in rough air at low alti- 
tude and very high speed encounters 
frequent gusts— perhaps six per second. 
This means the structure will have to 
be designed from a fatigue standpoint 
so that it will have a normal life span 
despite the gusts; otherwise effective 
gust alleviation will have to be pro- 

Cooling is another troublesome con- 
sideration for very highspeed, low-level 
flight. One view is that the highspeed 
condition may have to be limited to 
short periods. Another view is that 
cooling the pilot won’t be too hard, but 
cooling of equipment will be a licad- 

When unmanned vehicles return to 
denser atmosphere from very highspeed 
flight at very high altitude, the question 
of what to do with the heat generated 
raises a question— is it to be absorbed 
into the machine or put back into the 
air? Likely the solution will combine 
both. 

A device such as some form of air 
brake could serve to partially dissipate 
the heat into the air. Some heat will 
have to be taken into the vehicle. The 
consideration here will be how much 
can be absorbed before it affects the 
machine. This, in the main, will be a 
materials problem. 

Flight at very high speed at very high 
altitude, for manned and unmanned air- 
craft, introduces the very serious con- 
sideration of obtaining adequate sta- 
bility about all three axes. One answer 
is artificial damping with an autopilot- 
tvpe device, to oppose the initial mo- 

• 3-D layout shop. Martin's Advanced 
Design Department will make consider- 
able use of the facilities of this layout 
shop, which builds full-size mockup 
sections of advanced designs that are 
under consideration. Materials used 
are inexpensive-cardboard, tape, wood 
-to obtain quick and economical con- 
figurations, equipment arrangements, 
packaging, and placement of personnel. 



reported. 

► Advanced Design Manpower— The de- 
partment’s requirements and plans 
gioup, comprised of top-level personnel, 
is expected to expand from about three 
to approximately 1 5 people by the end 
of the year. 

Under this top supervision, about 
280 engineering and technical peoplc- 
mostlv Martin “vetcrans”-are working 
on active studies. This number is 
broken down into about 130 under 
direct supervision of Advanced Design 
and this group draws on approximately 
1 50 from other technical departments- 
acrodynamics, electro-mechanics, etc. 

The basic force of 130 is expected to 
grow to between 200 and 225 in the 
next 11 years. In the same period the 
force of 1 50 drawn on from other de- 
partments is expected to jump to 225- 
250. 

In addition to funncling more uni- 
versity talent into scientific research. 
Martin is going to expand its physical 
facilities — labs for both indoor and out- 
door test— and segregate them from the 
main plants, probably close to Middle 
River for water access and supply. 

► Broad Scope— George M. Bunker. 
Martin’s president, emphasizes the big 
job kiid out for Advanced Design: to 
anticipate military requirements of to- 
morrow and the day after, while at the 
same time probing for nature’s basic 
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PRODUCTION BRIEFING 


► Bell Aircraft Corp.’s Helicopter Di- 
vision, Ft. Worth, has delivered three 
Model 47G copters to the Chilean 
Navy. 

► Kaiser Aluminum & Chemical Corp., 
Oakland, Calif., has developed a high- 
strength non-heat-treatablc aluminum 
alloy, K186, for structural applications 
where heat-treatable alloys have been 
too costly or have inadequate physical 
or mechanical properties. K186 is said 
to be especially designed for welding, 

plate form as well as in a full range of 
tempers. 

► Chase Aircraft Co., Inc., Oakland, 
Calif., has leased a machine shop at 
Shipyard 3 in Richmond, Calif., for 
aircraft machinery storage. Chase is a 
subsidiary of Willvs Motors, a wholly 
owned subsidiary of Kaiser Motors 

► Accessory Overhaul Industries has ac- 
quired fixed-base overhaul operations 
at Westchester County (N. Y.) Airport 
and is moving its Richmond Hill and 
New Casscl plants to the new location. 

► Pacific Helicopter Co., has been given 
a one-year lease for establishment of a 
copter maintenance and modification 
base at Metropolitan Oakland (Calif.) 
International Airport. PHC will sendee 

T3ell and Hiller types and plans to ex- 
pand its sendee to Sikorskys. 

► Convair, Ft. Worth, Tex., has pur- 
chased for USAF a windtunnel instru- 
mentation system that is said to make 
information available in 48 hours, cut- 
ting 43 days off time previously needed. 
Built by Consolidated Engineering 
Corp., Pasadena, Calif., the $1 50,000 
installation, will be written off on the 
initial test for which the equipment is 
being purchased. 

► Rliecm Manufacturing Co., has re- 
ceived a contract for over SI million 
worth of heavy-duty shipping contain- 
ers for Nike anti-aircraft missiles. F’irm, 
which also produces Nike components, 
will make the containers at its Sparrows 
Pt., Md., and South Gate, Calif., plants. 

► Reynolds Metals Co. plans to spend 
52,585,000 to expand and modernize 
aluminum sheet mill facilities at Shef- 
field, Ala., including new furnaces and 
new buildings to house them. Each of 
five new melting units will have a 
capacity of 60,000 lb., with each of the 
holding units having a 40,000-lb. 
capacity. 




ENGINE ACCESSORIES 




SUPERCHARGER CONTROL 

Ills 
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How Missile Decelerates Through 
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Sonic Speed 

Wliat happens when a missile or an 
airplane decelerates through sonic 

Some of the answers can be deduced 
from this remarkable series of high- 
speed spark-shadowgraphs, taken in the 
Pressurized Ballistics Range at the 
Naval Ordnance Laboratory, White 
Oak, Md. 

The projectile is a typical cone- 
cylinder body 3.54 in. long, with a 
0.39-in. diameter. It is stabilized by 
four rectangular wedge fins; the pins 
shown at the base of the model are for 
determining roll. 

The ballistics range is a pressurized 
tube 318 ft. long, which permits firing 
of shapes such as these through air at 
any pressure from six atmospheres to 
less than 1/100 atmosphere. 

The photos show how. the shock- 
wave pattern moves forward and decays 
as the missile decelerates. What ap- 
pears to be a double bow wave in the 
third picture, where the Mach number 
is exactly 1.000, is actually a reflection 
of the usual single wave from a mirror 
mounted near the photographic plate. 

The boundarv layer behavior can be 
clearly seen in the pictures; its thickness 
and location depends on the missile 
angle of attack and the pattern of the 
standing shock waves on the body. Suc- 
cessive frames show the changes as the 
missile rolls and yaws. 

The curious saucer-like shock pat- 
terns on the body are also interesting; 
they arc formed by the standing wave 
system and closed at the rear by a flow 
discontinuity which shows on these 
plates as a white line. 

New Inventions 


Government Offers 
Patents for License 

New patents issued recently on inven- 
tions assigned to the U.S. in the field 
of aircraft and parts have been reported 
to Aviation Week by the Government 
Patents Board. 

These inventions arc available for 
license, ordinarily on a non-exclusive 
royalty-free basis, on application to the 
agency indicated in the abstract. Printed 
copies of letters patent may be obtained 
from the Commissioner of Patents, 
Washington 25, D. C., at 25 cents a 
copy, payable bv check or money order 
(stamps not accepted). Specif}’ patent 
number and title when ordering. 

► AIRCRAFT IDENTIFICATION SYS- 
TEM. Patent No. 2,677,818, issued May 
4, 1954. 

An aircraft identification system for use 
in blind landings comprises a coding device 
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You saw it in Aviation Week 
Now here's the story behind the story 


BUSS 


E.W. BLISS CO. 
producing, field-testing and maintaining 
the new steam catapults 


Production of catapult components is centered 
at Bliss’ main plant — its 675,000 sq. ft. plant 
at Canton, Ohio. Here are headquartered the 
men, the machines and the catapult "savvy” 
to help the Navy go "full steam ahead” with its 
conversion program. Because of the size of this 
and the other five Bliss plants, this important 
catapult program and other classified projects 
can be absorbed without affecting Bliss’ role as 
world’s largest press builder, and as leading sup- 
plier of rolling mills and special machinery. 


A task force of Bliss engineers is working 
closely with specialists of the Naval Air Ma- 
terial Center in production, testing and mainte- 
nance of the Navy’s new C-ll slotted cylinder 
steam catapults— 

• At the prototype stage Bliss and Navy men 
supervised testing of the steam catapults in both 
land-based tests at the Naval Air Material Cen- 
ter, Philadelphia, and aboard the USS Hancock, 
off San Diego. (See photos at left.) 

• Halfway around the world, with the Pacific 
Fleet, Bliss technicians are traveling from carrier 
to carrier by helicopter — inspecting, testing, 
and supervising maintenance of newly-installed 
catapults. 

• Here at home, other teams of Bliss engineers 
and technicians are burning the 2400 oil as they 
and Navy officials pore over production plans 
to equip the big Midway-class carriers to steam 
catapulting. 


GRUMMAN S2F-1. 
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RADAR REFLECTORS 

play a vital part 





To find a target or locate survivors takes 
accurate , radar-assisted navigation. The re- 
flectors that send and receive radar's telltale 
impulses perform a vital function. Parabolic 
shapes must conform exactly to DESIGN. Top- 
flight electronics manufacturers know that 
Lavelle facilities and techniques are unmatched 
in critical stainless steel and aluminum fabrica- 
tion of this sort. Experience in this field has 
earned for Lavelle the reputation of a particu- 
larly well qualified and reliable sub-contractor. 



capable of a large number of independent 
variations. Each aircraft to be identified car- 
ries a lightweight beacon which is preset 
on the ground. The ground control system 
includes an interrogator which sends out a 
search pulse from a rotating directional 
antenna, the frequency of which may be 
varied, to provide coding. The aircraft 
beacon is adjusted so that it will respond 
to interrogation pulses only when the time 
delay corresponds to the time interval for 
which the beacon is preset, A ground iden- 
tifier system analyzes the signal received 
from the airborne beacon. Inventor: Mar- 
cus D. O’Day. Administered by the Office 
of the lodge Advocate General, Depart- 
ment of the Army, Washington 25, D. C. 

► OBSTRUCTION RADAR SYSTEM. 
Patent No. 2,677.819. issued May -i, 1954. 

A radar svstcni for avoiding obstacles in 
the path of a moving vehicle such as an 
airplane comprises a pulsed transmitter and 
a receiver both operating hi conjunction 
with control and indicating devices. The 
transmitter projects short pulses from the 
airplane. The pulses are reflected from any 
obstacle and the echoes arc received, ampli- 
fied and coupled to the control and indicat- 
ing devices. These devices arc adjusted so 
that when the obstruction is within a pre- 
determined distance from the airplane, a 
naming signal is given so that the airplane 
can be steered to avoid the obstruction. 
Inventor: Robert L. Sinsheimcr. Adminis- 
tered by the Patent Counsel, Department of 
the Navy. Washington 25, D. C. 


► AIRBORNE MOVING TARGET IN- 
DICATING RADAR SYSTEM. Patent 
No. 2,678,440. issued May 11, 1954. 



Administered bv the Office of the Judge 
Advocate General. Department of the 
Arms - . Washington 25. D. C. 


Aircraft Plants Win 
Higher Tax Writeoffs 

Revision of tax amortization proce- 
dures by the Office of Defense Mobi- 
lization now permits rapid tax write- 
offs on a higher than normal percentage 
for companies locating defense plants 
in sections classified by the Labor De- 
partment as having a substantial labor 

The policy revises one issued last 
November that permitted accelerated 
tax amortization for firms locating de- 
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Actionflex 


F ibvr9l«»- Si,i " nC , ° r 
- tubes- 

I k ducts- 

Ik. EH*ES- 

rJnB coupu hgs 
■ j i SIEEVES- 


Actionflex Division, Orchard Industries, Hastings, Michigan 

Please send me ( ) copies of your new, basic portfolio of 

engineering bulletins on fiberglass-silicone hose for aircraft en- 
gines and airframes. Forward future bulletins as they become 
available. 


To Keep (Jp To Dote . . . 

on new developments in Actionflex fiberglass- 


silicone laminated hose for aircraft, start your file now with this new, basic 


Actionflex 

i, mon-l-'"”"*, 

by the makers of 

Actlonrod 


portfolio of engineering and product bulletins. It will be sent to you by 
return mail and future bulletins will be forwarded automatically. Just use 
the handy coupon. 






JZone State- 
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Beyond the blue ... up to the star-flecked blackness 
that surrounds the earth . . . and at speeds that leave 
sound behind! Vital to the jets pioneering these 
new frontiers of aviation are CECO Engine-Driven 
Gear Pumps . . . high performance main and emer- 
gency fuel pumps for the world's most advanced 
engines. Whether for turbo-prop or turbo-jet 
engines, CECO gear pumps assure accurate control 
of fuel flow for peak power and dependability. 
Pul CECO's facilities and highly integrated 
engineering-production teams to work for you. 

CHANDLER-EVANS 

DIVISION NILES- BEMENT- POND COMPANY 

WEST HARTFORD 1, CONN., U.S.A. 

PIONEER PRODUCERS OF 

JET ENGINE FUEL CONTROLS • AFTERBURNER CONTROLS 

PUMPS • SERVOMECHANISMS • CARBURETORS 
PROTEK-PLUGS 
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OVERSEAS SPOTLIGHT 


DOWN-TO-EARTH 

JL DEPENDABILITY AT 50,000 FEET..; 



Want an inverter control relay?... 

or a heavy duty contactor with auxiliaries? 

^ac/t provides them both in one unit! 



CONTACTS: 4PST— DB-NO 

COIl: 24-28 VDC, continuous duty. 



In airborne electro-mechanical components, Leach high quality 
makes the difference. Whether you're racing with sound up in the 
stratosphere or making a final approach to a landing strip at sea- 
level, it's reassuring to know that you have the most efficient, most 
reliable controls built. It is for this reason that more military and 
commercial aircraft incorporate Leach Relays and Contactors 
than any other make.They are produced to rigid aircraft standards. 


COMPARE PERFORMANCE 




DIVISION Of CORPORATION 

sets AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 

Representatives In Principal Cities of J. S. and Canada. 



SIPA 300 


Argentina Buys Tiny Jet 


Argentina is awaiting delivery of the 
Sipa 200 Minijet, believed to be the 
smallest jet trainer in the world. Two 
prototypes of the Minijet have been 
built, and five more are under construc- 
tion. The model pictured above shows 
some changes from the original proto- 
type, notably in squaring of the tail. 

Powcrplant is a Turbomeca Palas jet 
giving about 350 lb. thrust. 

Testing is well advanced on another 
Sipa trainer, the 300, which is also pow- 
ered by a Palas engine. Prototype of this 
tamdem-scat trainer was shown to 
NATO officials at recent air show at 
Villacoublay. 

Float or Fly 


Travelers between London and Swe- 
den may now fly one way and go by 
ship the other and still’ be granted 
roundtrip discount by both services. 

This combined air-sea arrangement 
is the result of an agreement between 
Swedish Lloyd Steamship Co. and Scan- 
dinavian Airlines System. 

Magic Carpet Flies Again 

Magic Caipet, the airborne operation 
which brought about 130,000 Jews to 
Israel from Yemen and Iraq in 1949- 
1931, is in business again. 

This time the project aims to provide 
transportation to Israel for part of the 
1 00,000 Jews in troubled North Africa. 
The immigrants are brought by steam- 
ship to Marseilles from Morocco, Tunis 
and Algeria. Then El A1 flies them to 
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OUR PET OCTOPUS AMPLIFIES SERVO SIGNALS 


This saturable reactor has more in common with its 
namesake than appearance. It’s durable, long-lived, 
and awfully hard to hurt. 

In a control system utilizing artificial “feel,” our 
Octopus works this way : Air pressure on the control 
surface is recorded by the pitot tube, and translated 
in turn by the transducer into a weak electrical 
signal. The Octopus, in the control box, boosts the 
signal sufficiently to operate the control system 
actuators. And we point out, with proper modesty, 


that the actuators — like the Octopus itself — are 
Airborne-designed and manufactured. 

The Octopus depends neither on fragile vacuum 
tubes nor delicate relays. It is a simple toroidal 
winding around a finely laminated magnetic core. 
It operates efficiently even at the highest tempera- 
tures, and when fixed in a thermo-setting compound, 
it is impervious to shock. 

If you have problems in the control system cate- 
gory, or questions about the Octopus, call on us. 



HILLSIDE 5. NEW JERSEY 




BLAST AIR TEMPERATURE-DEGREES CENTIGRADE 


AC GENERATORS... 



Jack & Heintz air-cooled a-c 
generators are designed to meet 
the new military Class "C" 
(120°C) cooling air requirements. 


PRESSURE ALTITUDE-1000 FEET 


Jack ^ Heintz ^otomottoe 


a report from JACK& HeiNTZ 


New thermal designs give J&H generators 
wide range of applications 


Jack & Heintz air-cooled a-c gen- 
erators will operate in 120°C 
environmental conditions. Im- 
proved thermal design, including the use of 
high-temperature insulating materials and 


increased handling capacity of cooling air, 
makes this possible. For more severe environ- 
mental conditions. Jack & Heintz has devel- 
oped oil-cooled, vapor-cooled and thermal- 
lag machines. 



Environment-Free Generators 



JACK & HEINTZ A-C GENERATORS FOR HIGH-PERFORMANCE AIRCRAFT 



Jack & Heintz engineering personnel and manufacturing facilities are geared to under- 
take design and production of complete a-c systems or individual components. We 
invite your inquiry. Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 


AIRCRAFT EQUIPMENT 


AVIONICS 




Litton Aims for Major Role in Avionics 


• Thornton speeds growth 


HEADQUARTERS in Beverly Hills lias 165,000 sq. ft oF office, lab, and factory area. 


in components and systems 


field by purchases of ‘small 


blue chip’ firms. 


By Philip Kins* 


Beverly Hills-Charlcs B. (Tex) 
Thornton, former assistant general 
manager and vice president of Hughes 
Aircraft Co., together with several 
other former key HAC people is out 
to build "one of the top dozen ad- 
vanced electronics companies in the 
nation." Several prominent Wall Street 
investment houses arc “betting" that 
Thornton and Ins associates can do it. 

The new enterprise, called Litton 
Industries, with headquarters in this 
residential suburb of Los Angeles, is 
concentrating on both precision com- 
ponents and systems engineering and is 
already a major supplier in the avionics 
field. Thornton is president and chair- 
man of the board of the new company. 
He is also on the board of directors of 
the Radio & Electronic-Television 
Manufacturers Assn. 

► Buying Small Blue Chips— In the 
year since Thornton and Ins associates 
left Hughes, they have been quietly 
buying up what Thornton likes to call 
"small blue chips''— companies with an 
outstanding product or with technical 
know-how in fields which Litton wants 

Litton of San Carlos. Calif., one of the 
nation's biggest producers of airborne 
radar magnetrons, from which the new 


GENERAL STAFF of Litton, under Tes Thornton (head of table), has ambitious plans. 


company took its corporate name. 
(Thornton witched from an earlier 
name. Electro Dynamics Corp., because 
of a conflict with a similarly named 
division of General Dynamics.) 

Despite the fact that Litton Indus- 
tries is less than a year old, present em- 
ployes number 650 and its animal sales 
rate is running around S7 million, 
figures which Thornton expects to in- 
crease to nearly 1,500 and S20 million 
by the end of next year. However, 
sales volume could jump as high as 
S 50-1 00 million if several negotiations 
now pending go through. 

Litton's financial backing conics 
from Lehman Bros, and other Wall 
Street investment houses under a 
rather unusual arrangement which gives 

voice in directing the new company’s 
activities. This confidence in Litton’s 
n igc i c t s based, at least partially. 


on the reputation which I hornton 
built during his five years at Hughes. 

► More Than Amalgamation— While 
Litton has been buying up small com- 
panies it has also been assembling a 
staff of technical experts here in 
Beverly Hills to develop new pro- 
prietary items and systems. Under 
H. W. (Bill) Jamieson. Litton vice 
president and staff engineer and for- 
merly co-director of the Hughes radar 
labs, the company now has a group 
of professional scientists numbering 
around 50 to give it know-how in radar, 
fire control, computers, navigation and 
guidance, and nuclear electronics. 

Some of Litton's current develop- 
ments which can be disclosed include 
radar systems employing the new mono- 
pulse techniques, electronic counter- 
measures equipment, automatic flight 
controls, data handlimr machines, and 

ferrite gvrators (radar load isolators.) 

► Promising New Addition— The recent 
purchase of a small computer company, 
called Dico, may enable Litton to 
revolutionize the digital computer busi- 
ness despite its late entry into an al- 
ready crowded field. The Dico group 


The Litton Story 

Litton Industries and Raino-Woold- 
ridge, two lusty newcomers in the 
avionics field, were set up in the last year 
bv former top personnel of Hughes Air- 
cmft Co. 

Philip Klass, Aviation Week’s Avionics 
Editor, studied these two companies dur- 
ing his recent stay on the West Coast. 

tialitics. Tin's week he tells the Litton 
story. 
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The effect of good ideas can be felt the length and 
breadth of the land - particularly ideas in research. 

Such ideas are rare. But, AC is proud of the many it has 
already contributed, and the part they have already played 
in America’s defense through the T-38 Skysweeper, the 
A-d Gun-Bomb-Rocket Sight, the Bombing Navigational 
Computer and others, many of which may not be 
mentioned here. 

AC's people and AC’s ideas have already cast a long 
shadow. But, this is only a beginning. The AC organiza- 
tion, with a group of more than 700 highly trained engi- 
neers, is rapidly forging to the very front of the electro- 
mechanical field. 

If you would like a hand with an electro-mechanical 
problem of your own, why not give AC a call? 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 



What’s behind, 

the Broken jReeands ? 


They’re coming so fast now they hardly make news. Records are 
made for speed, height, capacity - then smashed in short 
time by another newer, bigger commercial airliner. Back of these 
broken records is brute power - developed by ever greater, 
better engines . . . engines that must be protected against damaging 
heat and friction. Sinclair is proud of the part its Aircraft 
Oil plays in protecting these engines. Today, more than 45% 
of the oil used by major scheduled airlines in the V. S. is 
supplied by Sinclair . . . Proof positive of dependability. 


SINCLAIR AIRCRAFT OILS 
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...Featuring the NEW SENSATIONAL " SKY- ROOM ” 


TH€ "SKYRAMA' ♦ ♦ is an entirely new concept of the executive custom-built airplane 
deluxe. It combines great beauty and luxurious appointments with careful emphasis on cockpit layout and crew 
comfort, in addition to extraordinary maintenance features designed to save the owner time and money. The 
"SKYRAMA" is super-sound proofed throughout, including the pilot's cabin ... is scientifically ventilated and 
equipped with four extra large panoramic windows, affording an unexcelled view in all directions. The Douglas 
DC-3 is recognized as the world's most service tested and safest airplane . . . The "SKYRAMA" is the last word in 
the modernization of this great airplane . . . MASTER CRAFTSMANSHIP FROM TIP TO TAIL. 

THE "SKYRAMA” IS DIVIDED INTO THREE EXQUISITE SECTIONS 


!• the SKY- ROOM ...» carefully engineered and completely m 
the sensational new “SKY-ROOM” with its deluxe observation eompai 
separated by plexiglass, it is possible to observe the crew in act 
addition to the full view observation through the large passenger 

2* The ” SKY- C A BIN " ... an ultra quiet secluded compartment, for six passengers, with divans comparable to the finest for slecpin 
or relaxing . . . four large 17”xl7” full view windows . . . circulating fresh air, indirect fluorescent lighting and radio speaker receptio: 

The "SKY- LOUNGE" _ restrained modem decor with maximum comfort, convenience and great beauty . . . luxurioi 
appointments for nine passengers that include: executive desk — radio and telephone . . . movable lounge chairs — reclinin 
and swivel . . . window loge with unexcelled view through 17''x56" panoramic windows . . . last word in modem buffe 
with cabinets and utilities . . . together with wardrobe, luggage and generous storage. 


nakes possible for the first time, 
directly behind the cockpit . . . 
and have the same broad panoramic view ahead it enjoys in 
idows on each side. ..NEW-SENSATIONAL-DESIRABLE! 



GRAND CENTRAL AIR T E R M I N A L . . . G LI N D ALE (Los Angeles County), CALIFORNIA 



is headed by Floyd Steele, who has re- 
portedly devised radically new design 
techniques which will cut digital com- 
puter complexity, size, and cost bv a 
factor of 10-20. 

During the recent Wescon meeting, 
Steele delivered a paper in which he 
.revealed that Dico had built a 20-intc- 
grator digital differential analyzer using 
only 14 vacuum tubes and 180 diodes, 
and occupying only one cubic foot. He 
estimated that a 200-integrator machine 
could be built with only 20 tubes. This 
is a small fraction of number of com- 
ponents and size previously required 
(Aviation Week Sept. 27, p. 70). 

If the cost, size, and complexity of 
digital computers can be reduced by a 
factor of 10-20, Thornton believes that 
a vast new market will open up for the 
machines. 

► Buying Time and Talent— "In pur- 
chasing small blue chip companies, we 
are buying time and first-class engineer- 
ing talent.” Thornton says. This will 
enable Litton to be profitable and self- 
sustaining from the start. “We have 
no wealthy angel,” Thornton points 

Tin's does not mean that Litton looks 
solely at a company’s current profit and 
loss statement. Litton has turned down 
the chance to buy several firms whose 
present profit position looked good and 
purchased several whose position was a 
bit rocky. The latter, Thornton be- 
lieved, had top-notch products which 
Litton’s management, business, and 
technical skills could turn into profit- 
able operations. 

► Components for Diversification- 
Seeking an optimum amount of diversi- 
fication, Litton concluded that the pre- 
cision components business provides 
such a base. With many customers 
among equipment manufacturers, a 
cutback in any one equipment program 
has little effect on business. The field 
also looked attractive because "en- 
gineering provides a large lever over 
quality." Jamieson points out. 

Litton decided that the precision 
potentiometer field offered attractive 
possibilities, went out and hired top 
people from three pot manufacturers, 
including the sales manager from one. 

Meanwhile, the Birklan Co. of Mt. 
Vernon. N. Y. had developed machines 
and techniques for winding precision 
potentiometers with a very nigh degree 
of linearity (to within 0.02%), but had 
not been able successfully to market its 
product. This company’s financial 
backer, a non-electronics firm, had al- 
readv invested several hundred thou- 
sand dollars and was reluctant to put 
up more. 

After Litton 's experts had investi- 
gated the company’s product, Litton 
bought the firm, including patents and 
facilities, and hired its staff. Thornton 
believes that Litton now has the top 
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CLIFTON PRECISION now offers these high accuracy, low 
weight synchros in practically every type of size 10, 11 and 
15 as stock , off-the-shelf items for immediate delivery. 

Also, virtually any variation of these same units is obtain- 
able. For example: 

* Synchros wound lo cuslomer's specific requirements 
9 Special shall lengths and shapes 

* High impedance units 

* Feed back windings 

* Special core materials 

* Linear generators 

For customer's special application: 

* Flux valve couplers— very low flux levels 

* 30*^ to 5000- use (phase shifters) 

* Sawtooth wave use— usable up to 100,000- or higher with special windings 

* Computer elements with high accuracy, high linearity 

Although we are prepared to serve your special needs, we 
urge the use of standard units wherever possible for speed 
of delivery and economy to you. 


For full information, drawings etc., write or telephone: 
T. W. Shoop, Sales Mgr., Clifton Heights, Pa. MAdison 
6-2101 (Suburban Phila.) 

West Coast Rep. Wm. J. Enright, 988 W. Kensington 
Rd., Los Angeles. Mutual 6573. 


1 . 


Cppc 

CLIFTON PRECISION PRODUCTS CO. INC. 

CLIFTON HEIGHTS PENNSYLVANIA 





man from Esso... 

the airline representative 


ESSO furnishes more than the highest known quality 
of aviation fuels and lubricants to airlines and other 
aircraft operators. A variety of related and superior 
ESSO services also helped to pioneer the air routes 
of the world. 


Since the early days of the aviation industry, 

ESSO marketers have maintained a staff of skilled 
representatives at the service of aircraft operators 
and owners in need of professional aid and experience 
in the coordination of flight with ground service 
requirements. 

Whether helping to set up refueling supply points for 
an international airline route or aiding the small 
operator with advice on local currency exchange 
problems, the Airline Representative is an important 
link between users and marketers of ESSO fuels 
and lubricants. Through him, ESSO Aviation 
Products, skills and service are made available to the 
industry — whenever and wherever they are needed. 


(tsso) 


Another good reason why: 

of all fhe World’s 

Internafional Airlines 8 out of 10 use 


AVIATION PRODUCTS 


product in the precision pot field and 
is actively exploiting it. 

By a similar path, Litton is now pro- 
ducing a line of low-cost precision metal 
film resistors with a tolerance of \%, 
designed for high-temperature opera- 

► Cross-Pollcnization— Litton secs sev- 
eral advantages to combining precision 
components and systems engineering 
activities under one corporate roof. For 
one thing, the components business can 
help to support the company for a year 
or two until equipment developments 
reach the production stage. 

Equally important, Jamieson be- 
lieves. is the cross-pollenization effect 
between the two. For example, the de- 
sign of new equipments frequently 
forces engineers to develop new com- 
ponents, which can then be exploited 
commercially. 

New developments in components 
frequently open up new systems tech- 
niques previously considered imprac- 
tical for lack of suitable components. 
Jamieson points out. Monopulse radar 
is one example he cites in which recent 
component developments have opened 

The company’s systems engineering 
work should give it "a feel for the end 
product market and show what new 
components arc needed,” Jamieson 

'Hie company expects to develop its 
own proprietary components in fields 
requiring a high degree of engineering 
and/or manufacturing skill. In addi- 
tion to ferrite gyrators, Litton has al- 
ready developed delay lines and broad- 
band rotary joints for waveguides. 

► Scope of Operations— Some idea of 
the ambitious scope of Litton’s present 
and anticipated activities can be gained 
from the company's divisional break- 

• San Carlos Power Transmitter (micro- 
wave tubes, including magnetrons and 
klystrons). 

• Precision Components (pots, resistors 
and delay lines). 

• Microwave Components (gyrators, 
waveguides, rotary joints). 

• Radar Systems (surveillance and traf- 
fic control radar, ground and airborne 
radar beacon systems). 

• Automatic Flight Control. 

• Communication & Navigation (UHF. 
VHF and microwave systems, inertial 
navigation systems). 

• Computers &• Control. 

• Research Laboratory. 

• Special Test Equipment (test and in- 
strumentation equipment). 

• Nuclear Electronics. 

► Electrodata Machines — Aviation 
Week talked with Ccorgc Kozmctsky, 
Jack Thorne, and Serge Fomenko, all 
former HAC people now in the Com- 
puters & Control division. Kozmctsky 
and Thome head the division. Of the 


FASTENER PROBLEM 



Reducing weight and saving time 
in joining major substructures 


n accompanying high percentage of misalignment rejections. A simplification of 

these fastening operations has long been an objective of every major American aircraft 
manufacturer. 

ESNA tvpe 2552 is the newest and most efficient solution to this problem. First, the 
shape of the nut fits into a simple drilled hole . . . the nut d: ' ' * ' ’ r 


.ss for the nut is completely eliminated. In man 

fits major reductions in the size and weight of the forging or structural 
fined because edge distances can be reduced. 

' ■* a floating action 


es this 



030", perpendicular to the axis of the bolt hole, is de- 
result misalignment rejections are virtually eliminated and 
production economies result from working to 
the normal tolerances required for installation. 

Third, a steel clip is offered which snaps on 
the nut and when the unit is inserted into a 
drilled hole it locates and holds the nut in the 
proper position to receive the bolt. 

Fourth, to meet the tensile requirements of 
these critical applications this nut develops 
I80M psi at the pitch diameter of the bolt. 

Fifth, type 2552 is made lighter in weight 
by usin^an aluminum alloy cradle to support 

Sixth, this new high tensile floating barrel 

vibration proof, self-locking performance and 
extended re-usability. 
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SAN CARLOS division (1.). which produces 
precision magnetrons (above) and klystrons, 
looks more like a lab than factory. Litton is 
among the top makers of magnetrons for 


three, one is a Harvard Business School 
graduate, another is an electrical en- 
gineer, and the third a physicist and 
mechanical engineer, an indication of 
the diverse talents needed in the clcc- 
trodata machine business. One sug- 
gested that they might all he classed 
as "management scientists." 

Working with Floyd Steele’s Dico 
group in San Diego, Kozmetsky says 
that Litton hopes to develop a group of 
building blocks from which a variety of 
automatic production, process control, 
and business machine systems can be 
assembled. Litton will concentrate on 
the military and scientific computer 
fields first, later the business fields, Koz- 
metsky indicates. 

► Background for Leadership — The 
backgrounds of the men who presently 
head the operating divisions show con- 
siderable diversity, although most have 
technical experience and degrees. For 
instance. Dr. Norman Moore, com- 
pany vice president and managing di- 
rector of the San Carlos division is a 
PhD in physics. Dr. Sidnev Frankcl, 
head of radar systems, has a BS in elec- 
trical engineering, his PhD in math. 
Campbell, who heads precision com- 
ponents, has a BS in physics, is a Har- 
vard Business School grad, but came up 
through manufacturing and sales. 

This is in keeping with Thornton’s 
philosophy: the best man for the par- 
ticular job, regardless of his background. 
Thornton himself is not an engineer, al- 
though he studied engineering for two 
years before switching to business 
administration. 

During the war. Assistant Secretary 
of War for Air Robert A. Lovett 
brought Thornton into the Air Force 
to apply modern business management 
techniques to military' operations. 
Thornton set up a statistical control de- 
partment (later called the controller’s 
office) which today is standard through- 
out the Defense Dept. Thornton, now 
41, was at one time the youngest 


colonel in the War Department. 

After the war, Thornton became di- 
rector of planning for Ford Motor Co., 
returning to the government on occa- 
sion for special assignments. 

► Move to HAC— When Thornton 
joined Hughes in 194S, Ins assignment 
was to apply the same modern manage- 
ment techniques to the then-mush- 
rooming avionics company which had 
been operating in the red. He brought 
in Roy L. Ash, a financial expert and 
Harvard Business School grad, as chief 
comptroller. Ash is now a Litton vice 
president, its chief financial officer and 
member of the board of directors. 

When Thornton and Ash left 
Hughes Aircarft, it had become the sec- 
ond most profitable business in the 
Hughes empire, and was grossing 
around S200 million a year. 

► Thornton's Philosophies — Recogniz- 
ing that some companies arc dominated 
by people with sales or engineering 
backgrounds, others by manufacturing 
people or financiers, Thornton believes 
that no single group should be domin- 
ant in the kind of operation that Litton 
plans. When a supervisory' job needs 
filling, Thornton plans to pick the best 
man available, regardless of his formal 
training or background. 

Thornton also believes strongly that 
engineers and scientists should not 
have to become administrators and 
leave behind their technical rvork in 
order to gain financial recognition. He 
points to Sig Hansen, in Litton’s re- 
search lab. 

Hansen, formerly co-head of the 
storage tube section in Hughes’ electron 
tube lab, is a prolific inventor svith 
dozens of patents to his credit. He 
rvould far rather invent than supervise 
or direct others, Thornton says. 

Litton has a stock bonus plan for key 
personnel which gives them part orvner- 
ship in the enterprise they are helping 
to build. This is one rvay of repaying 
non-managerial technical personnel. 


In hiring engineers and scientists, 
both Thornton and jamieson empha- 
size that they usually seek men svlio arc 
one or tyvo tiers belorv engineering 
management in their present positions. 
“We rvant men rvho arc still technically 
creative and haven’t gotten rusty in en- 
gineering,” Thornton says. This philo- 
sophy also assures that’ there will be 
room for these men to rise in Litton 
management, if they so desire. 

► First Blue Chip— The first company 
rvhich Thornton acquired svas no 
stranger to him. Several years earlier 
Hughes had had trouble getting a sat- 
isfactory' 250-kyv. magnetron for its 
radar, until Litton came into the pic- 
ture. The original company trying to 
produce the maggies rvas having ex- 
tremely high scrappage during manu- 
facture and high failure rates in service. 

Litton Engineering Labs of San Car- 
los, then a small company of 40 em- 
ployes specializing in machinery for 
building tubes, offered to build the 
magnetrons for S400 on a fixed-price 
contract, despite the fact that the other 
company rvas having trouble building 
them for $550. Litton not only amazed 
HAC people by producing a far superior 
tube, but it voluntarily cut its price to 
$275, Thornton says. 

In three short years, Litton grerv to 
nearly 400 employes, upped ’its annual 
sales to around $4 million, and became 
the country’s largest producer of preci- 
sion magnetrons, Thornton says. 

Thornton purchased the San Carlos 
operation from Charles Litton, the 
firm’s founder, yvith the latter retaining 
a small independent facility rvhich de- 
velops and makes glass lathes, vacuum 
pumps and ion gages. 

► San Carlos Operation— A visit to the 
San Carlos plant, and a talk rvith Dr. 
Norman Moore, its managing director, 
explains rvliy it has been able to estab- 
lish a pre-eminent position for quality 
and lorv cost. With nearly 400 em- 
ployes, a staff of only 1 7 people handles 
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self-sticking tope for every job . . . write Permocel Tape Corporation, New Brunswick, N. h 





. SPAR guide 


Lc SPAR. Forcij 
, 205 East 42nd 


Soon the commercial airliner you ride in may 
"come home” via SPAR — a long-needed answer to 
bad weather and nighttime landing problems. The 
world’s first portable Ground Control Approach radar, 
SPAR is as accurate as any instrument landing method 
known. Yet since it costs only one-fifth as much as other 
existing types of GCA, every military and commercial 
airport can now afford to be a safe, instrument field. 


SPAR is the result of creative electronic engineering; 
a product of the Laboratory For Electronics, one of 
the newest and fastest growing firms in the field. 

Already famous for manufacture of technical preci- 
sion equipment, the Laboratory is now turning its 
talents to the broader needs of industry and business. 
More exciting products will be forthcoming — very soon. 



Creative developments in the field of electronics 


LABORATORY FOR ELECTRONICS, INC. 

75 Pllts Street Boston 14, Massachusetts 


READERSHIP: While there are many magazines serving the aviation 
industry, all with some degree of importance . . . only one, AVIATION WEEK, is universally 
accepted in terms of Reader Preference . Engineers, scientists, management men and 
Air Force officers . . . government and aeronautical legislative committees . . . aviation 
writers, columnists, commentators and financial specialists . . . some 50,000 key people 
in all* . . . read every issue of AVIATION WEEK, absorb its contents, use it, quote it, 
depend upon the accuracy of its information for their daily needs. The reason for this 
overwhelming preference for AVIATION WEEK is twofold: 1 . A record through the 

years of “Firsts” in reporting aviation’s breathtaking technical progress; 2. The 
largest, most experienced staff of aviation news and technical experts in the publishing 
business . . . complemented by a world-wide aviation reporting network. Advertisers 
demonstrate their recognition of AVIATION WEEK'S unequaled impact and readership 
by consistently placing more advertising in AVIATION WEEK by a huge margin than in 
any other aviation publication. Aviation advertisers know the value of telling their 
sales story where it has the greatest acceptance, the best 
readership, reaches the largest market, and gets max- 
imum results. That is why 608 advertisers placed a re- 
cord 3,440.29 pages in AVIATION WEEK during 1953 
... a record being topped substantially in 1954. 
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all such overhead functions as payroll, 
accounting, personnel, purchasing, 
sales, and advertising. Dr. Moore 
points out that San Carlos prefers, and 
actually insists upon, fixed-price con- 
tracts to keep down its accounting and 
auditing overhead. 

The 77,000-sq. ft. plant is spotlessly 
clean, neatly laid out. Each production 
program has its own open stock bins 
for accumulating and drawing of all 
raw materials, eliminating considerable 
bookkeeping. 

► Look, No Inspectors!— A most un- 
usual feature, particularly for a manu- 
facturer of precision devices, is that 
San Carlos has no inspectors. Each 


worker inspects his own output, record- 
ing his findings on a master card which 
accompanies every magnetron from ini- 
tial assembly through final test. 

This policy, plus such things as profit 
sharing for all employes and free coffee, 
clearly pays off. San Carlos gets better 
than a 90% yield on its magnetrons 
from raw material through to finished 

In 1952. reports from the field indi- 
cated that 4J 52 magnetrons, made by 
seven different manufacturers including 
Litton, were failing in some instances 
after only 10 hours of use, despite rigid 
factory' tests. Moore and Litton visited 
the air bases to make a first-hand 


analysis of the trouble. One factor, they 
concluded, was that tests used by the 
magnetron industry did not reflect 
rugged field conditions. 

They built a dynamic cycle-life tester 
which subjects magnetrons to a varied 
duty cycle, including two different pulse 
lengths, while the VSWR is continu- 
ously varied. For the past year and a 
half, every maggic built at San Carlos 
has been subjected to 500 hours of 
cycle life test. The tubes themselves 
have been improved to the point where, 
after 500 hours of this simulated field- 
use, they still meet "start-of-life” speci- 
fication and tube stability is actually 
improved. . 

The entire magnetron industry is 
now using this 500-hour cycle life test, 
Moore reports. He also says that other 
maggie producers, including Bell Labs, 
have sent representatives out to see the 
San Carlos operation and pick up a few 
pointers. 

► Only Recently Unveiled - Several 
months ago, Litton's systems engineers 
needed a magnetron of a type which 
San Carlos did not make so they made 
inquiry at General Electric. GE's rep- 
resentative was surprised because he 
knew of Litton only as a competitive 
magnetron manufacturer. What he, 
and most of industry, did not know 
until recently, was that the new Litton 
Industries is now operating in many 
fields of electronics, including complex 
systems engineering. 

Only recently has Thornton taken 
the wraps off Litton's operation to show 
a company with 500,000 sq. ft. of 
facilitv, including 165,000 sq. rt. at the 
Beverly Hills headquarters. 

Even since Aviation Week visited 
Thornton, the company has acquired 
controlling interest in West Coast 
Electronics Co., communications, test 
equipment and components manufac- 
turer. The new addition will continue 
operation, at least for the present, under 
its own name. 

Thus, Litton Industries is seen as a 
firm with ambitious plans and ample 
financial backing. It clearly bears 
watching. 

NBS System Pinpoints 
Blade Temperatures 

A gas-turbinc blade temperature 
“telemetering system” which eliminates 
normally used sliprings and brushes as 
well as thermocouples has been an- 
nounced by the National Bureau of 
Standards. The new system can be used 
to measure temperatures up to at least 
1 .4001' with an accuracy better than 
±25F, at turbine speeds up to 25,000 
rpm. and at centrifugal forces up to 
100.000G, according to a report from 
NBS. 

The NBS system substitutes indue- 



in a hurry for AIRCRAFT STEEL? 

When you want aircraft quality alloy and stainless steels in a 
hurry— call Ryerson. Specialists are on hand to serve you at 
sixteen strategically-located Ryerson plants. And Ryerson stocks 
include over 400 sizes, finishes and types of aircraft quality 
alloy bars, sheets and strip — also more than 300 different stain- 
less requirements in aircraft quality steel. 

Here, too, you draw on the world’s largest stocks of standard 
analysis steels — carbon, alloy and stainless. So, for immediate 
delivery of every steel need, cut to order and ready for use— 

call RYERSON 

JOSEPH r. RYERSON & SON, INC. HANTS AT NEW YORK • PHIIADEIPHIA • CHARLOTTE, N. C. 
BOSTON - CINCINNAO - CLEVELAND - DETROIT • PITTSBURGH • BUFFALO • CHICAGO 
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FOCUS ON FLEXIBILITY 

Behind llie guarded doors al Crosley, you find . . . 

[he tools, skills and staff to meet rigid government requirements 
for research, engineering, development and production; 
a reliable source for Military electronics systems, electro- 
mechanical and mechanical equipments and components, 
ranging from fuzes to missiles and radar units; 
immediate response to Sub-contracts, as well as major 

Crosley facilities focused on flexibility! 

"Right and On Time," an illustrated brochure describing Crosley 
facilities for Military production, is available to Procurement 
Agencies and Defense Contractors. Be sure to write for 
your copy today, on your business letterhead. 


CROSLEY 


IENT PRODUCTS DIVISION 


(W) 


ENGINEERS: Opportunities are open to highly skilled engineers at Crosley where long-range research and development ca 
in electronics, electro-mechanical devices and fire control systems are constantly expanding. Contact our Director of Engir 
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for Engineers 

There is no ceiling on the future 
for Engineers at TEMCO. 

Too often, a good man in a good company discovers 
his rapidly rising career has leveled off . . . there is 
no place for him to rise until the slow process of 
retirement makes an opening for him. 

Nothing could be further from the case at TEMCO. 
Here is a company so dynamic that it is hard to 
feature its growth and potential . . . impossible to 
imagine a blind alley job. Sales, plant area, payroll — any way you want to measure 
TEMCO’s current growth, it adds up to personal opportunity. 

Engineering in particular has just received a powerful new impetus here with the 
coming of I. Nevin Palley as vice president, engineering, to direct a newly organized 
engineering and electronics department. 

This is a company that appeals to a man who believes in himself and who wants 
always the chance to exercise his full professional ability. We have openings for top 
notch people capable of assuming supervisory positions who have recent experience 
on high performance piloted or pilotless aircraft. We have specific need for: 
Super-sonic aerodynamicists, stability and control • Servo mechanisms specialists 
• Electronic and electro-mechanical engineers • Computer specialists • Weapons 
systems analysts • Operation analysts • Systems engineers • Stress analysts 

Other attractive positions are also open. Write us giving your background and 
we’ll be happy to supply details about the job, the company, and the living condi- 
tions in this progressive city and its attractive suburbs. 



Write to: E. J. Horton, Jr., Engineering Personnel Supervisor 




J-IH Clipper Seals 




. . . seal oil in, keep abrasives out, 
at critical locations 

To retain the lubricants vital to its complex rotor and gear 
systems . . . and to protect bearings against the infiltration of 
abrasives . . . the new Sikorsky H05S helicopter depends on 
these positive sealing qualities of Johns-Manville Clipper Seals. 

Clipper Seals are flexible— molded of special compounds, they 
have a tough, dense heel and a soft flexible lip concentrically 
molded into one piece. 

Clipper Seals reduce friction— A specially designed garter spring 
holds the lip in tight but firm contact with the shaft. Thus a posi- 
tive seal is always maintained but shaft wear is reduced and over- 
heating is prevented. 

Clipper Seals are corrosion-resistant— The molded body is en- 
tirely non-metallic, is therefore unaffected by electrolysis and 
most forms of corrosion. And the garter spring is available in 
various corrosion-resistant mecals. 

Clipper Seals are versatile— They can be furnished in flange sec- 
tions of varying widths to fit practically any cavity. Various lip 
designs are available . . . and various lip compounds provide 
the proper hardness for temperatures from — 65F to +450F. 

To find out more about Clipper Seals and their application 
to your particular sealing problems, write Johns-Manville, Box 
60, N. Y. 1 6 , N. Y. Id Canada. 199 Bay St., Toronto 1, Ontario. 


gg j Johns-Manville AVIATION INDUSTRY 
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PYLON HEATERS GUARD AGAINST ]CE 

, . . provide all-weather protection for the F-89D 


Pylon fuel tanks slung on the lower 
wing surfaces of the U.S. Air Force's 
Northrop Scorpion F-89D increase its 
range without appreciably affecting 
speed. In order to prevent or remove 
ice accumulations on the leading edge 
of the pylons, COHRIastic Heaters pos- 
sessing multiple wattage densities for 
variations in heat distribution to re- 
quired areas were designed, in co- 
operation with Northrop Aircraft, Inc., 
engineered and produced as complete 
assemblies by The Connecticut Hard 
Rubber Company. 

Special silicone rubber heating blank- 
ets sandwiched between aluminum 
covers were preformed and molded as 
complete assemblies. No change in the 
airfoil shape of the pylons was re- 
quired because the outer surface of 
these light-weight, compact and 


rugged heaters provides the airfoil 

All COHRIastic Heaters meet MIL and 
AF specifications. They are easy to in- 
stall, easy to control, and can be 
adapted to any size and shape. Ex- 
clusive construction features enable 
these heaters to provide uniform heat 
distribution for unlimited durations 
over large or small surfaces. Co hrlastic 
Heaters operate trouble-free in tem- 
peratures that range from — 100°F to 
+500°F. 

Perhaps Cohrlastic electro-thermal 
methods of protection can be applied 
with advantage to overcoming your 
serious icing problems in hard-to-heat 
areas. Our field engineers are avail- 
able for direct contact. ,, 

’ KM ' IIM 




tllTIC 


407 EAST STREET • 
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NEW 


CONNECTICUT 


five pick-offs, eliminating the problem 

sliprings at high rotor speeds. A sta- 
tionary coil, excited from a low radio 
frequency source, transfers energy to a 
rotating coil on the turbine rotor which 
in turn feeds a resistive temperature ele- 
ment attached to a turbine blade. The 
amount of energy transmitted induc- 
tively back to a second stationary coil 
is a function of blade temperature. 

The technique, developed under 
Navy BuShips sponsorship, is described 
in NBS Summary Technical Report 
No. 1S77. 

Industry Reports New 
Miniaturized Devices 

A new relay, smaller than a postage 
stamp, is one of several recently an- 
nounced miniaturized components de- 
signed to allow avionic designers to cut 
their equipment size and weight. 



T he relay, called "Magscal,” requires 
only IS milliwatts to operate, has sealed 
contacts. Unit conics in variety of sizes, 
with more than 100 contacts if required. 
Manufacturer is Electromechanical Div., 
G. M. Ciannini & Co., Inc., East 
Orange, N. J. 

Other miniaturized components m- 

• Sub-inin precision pot, wire wound, 
only J in. dia., is available in resistances 
of 200 to 50,000 ohms, with linearities 
of 0.3%, or closer on special order. 
Unit is rated 2 watts for 60C rise and 
designed for operation between — 55C 
and 125C. Manufacturer: Ace Elec- 
tronics Associates, 125-129 Rogers Ave., 
Somerville 44, Mass. 

• Linear motion transducers arc avail- 
able in 32 models with linear displace- 
ment ranges of 0.003 to 2 in., for opera- 
tion from a variety of voltages and fre- 
quencies. Subminiature models have a 
sensitivity of 2.5 mv./mil/volt input. 
Transducer for 0.003-in. displacement 
measures only 4 in. dia. x } in. Manu- 
facturer: Minatron Corp., 13 Cliveden 
Place, Belle Mead, N. J. 

• Higli-Q capacitors. Type TSG, em- 
ploying Teflon instead of mica insula- 


The most complete line of 

AIRCRAFT INVERTERS 
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LONDON — Sabena Belgian Airlines recently linked Eng- 
land with Europe by an experimental helicopter flight, 
first ever made from the center of Brussels to the center 
of London. One of the airlines’ Sikorsky S-55 passenger 
helicopters flew the cross-channel route in 2 hours 45 
minutes, landing at London’s South Bank heliport. 



ANTARCTIC— Flying over ice-choked seas, S-55 helicopters 
from the Argentine Navy recently rescued 20 men vir- 
tually marooned for the past two years on Graham Land 
peninsula. The Sikorskys, operated from the deck of an 
Argentine transport vessel, made six round trips to 
bring the stranded men to safety. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



JAPAN — One of eleven Sikorsky S-55 helicopters built for 
Japan is pictured above being test flown with new flota- 
tion gear. This model is for Japan’s official Maritime 
Safety Agency. Other Sikorsky S-55s are being delivered 
for service with air and ground branches of that country’s 
National Safety Agency and Maritime Safety Agency. 


INDIA— Civil purposes such as crop dusting or spraying, 
illustrated above, will be one major mission of three 
Sikorsky S-55 helicopters being delivered to the Indian 
Air Force. Because of their rugged dependability and 
large cargo capacity, versatile Sikorskys are in wide use 
for military and commercial purposes around the world. 
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TEXAS— Once more relief and rescue from 
flood hazards came with the whirling 
rotors of Sikorsky helicopters, this time 
during early summer floods along the Rio 
Grande River in southwest Texas. In one 
big airlift alone, thirteen H-19s from Gary 
Air Force Base at San Marcos, carried 266 
passengers from a railroad train stranded 
by the flood at Langtry. They flew pre- 
drinking water and vital supplies to 
isolated areas, lifted victims from the 
torrent and marooned people to safety. 


SIKORSKY AIRCRAFT 


One of the Divisions of Unitod Aircraft Corporation 
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Introducing — 

THE MYCALEX 
PARTS KIT 


For design projects 
^ For experimental use 


For emergency repairs 


Mycalex Corporation o' America. Osci 1 1 7 
Clifton Bojlevaic. Clllon. New le-sey 





tion, reportedly have a Q which is three 
to five times greater than mica capaci- 
tors. The new TSG capacitor is avail- 
able in 29 ratings and sizes, from 0.000-1 
microfarads, 6.000 v., to 0.001 micro- 
farads at 24,000 v.. is 80% smaller than 
other capacitors designed for same pur- 
pose. manufacturer says. Units operate 
up to 100C, meet JAN-C-S, types E, F, 
and G, electrical specs. Condenser 
Products Co., 140 Hamilton St., New 
Haven, Conn. 

• Ten-turn pot. Type 920. measuring 
only 1 in. dia. x 25 in. long, is available 
wound to accuracies of 0.21%, or up to 
0.1 % on special order. Resistance range 



is 4,000 to 200,000 oluns, starting 
torque is 1 oz. in. and running torque 
is 5 oz. in. Fairchild Camera & Instru- 
ment Corp., Robbins Lane, Syossct, 
L. I., N. Y. 
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► Inertial Navigation Problems— Despite 
considerable effort and emphasis on the 
development of inertial navigation sys- 
ilcnis suitable for long-range missiles at 
North American Aviation and elsewhere, 
observers say a satisfactory system still is 
at least several years away. 

► Ceramic Tube to WADC— Eitel-Mc- 
Cullotigh will soon deliver 100 pilot- 
run samples of its rugged high-tempera- 
turc ceramic receiving tubes (Aviation 
Week June 28, p. 61) to Wright Air 
Development Center for evaluation 
tests. Several avionic equipment manu- 
facturers and one airline arc also buy- 
ing samples of the new tube. 

► Lear Switching To Mag Amplifiers— 

All new autopilots, yaw dampers and 
similar servo systems coming out of 
Lear in the future arc expected to use 
magnetic amplifiers throughout. Com- 
pany policy is to eliminate vacuum 
tubes in servo systems by using mag- 
netic amplifiers now, later substitute 
transistors for tubes in its communica- 
tions and navigation equipment. New 
Lear dampers for the Grumman F9F-9 
and those for lightplanes (Arcon) use 
mag amplifiers entirely. -PK 
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Actually Twin Coach Aircraft Division is 
exclusively to aircraft production. We do n< 
other products. 

Here’s why this is important. It means your airframe assemblies are 
built by experienced aircraft specialists . . . men who know no other 
standards than those of the aircraft industry. 

So if you have an assembly you’re thinking of subcontracting, call in 
Twin Coach Aircraft Division for consultation. You’ll be secure in the 
knowledge that it’s built by men who think like you . . . men whose one 
thought is to produce to specification and on schedule. 


plant with a 
one-track mind 


BUFF/ 


OTHER DIVISIONS OF 

TWIN COACH COMPANY MAKE: 










Rn-point bombing from 10 miles 
up is a reality today. In B-47 Strato- 
jets this is true in large part because 
of the Y-4 Periscope Bombsight, 
built by the Mechanical Division of 
General Mills. This remarkable in- 
strument exceeds USAF accuracy 
requirements — does its job so well, 
in fact, that the major source of 
bombing error now lies in the bomb’s 
action after it leaves the plane. This 
bombsight and the rest of the USAF 
bombing system also have brought 
aerial navigation to a new high in 
precision. 

The Y-4, built under prime con- 
tract with the Air Force, is an ex- 
ample of the sound engineering and 
unexcelled craftsmanship found also 
iq subcontract production and con- 
tract research at the Mechanical 
Division of General Mills. 

HAVE YOU A 1*110111. K.M 

in these fields? 

General Mills can help you with 
electronic and electro-mechanical 

duction engineering and precision 
manufacturing in connection with . . 
I~1 aircraft systems Q industrial in- 
strumentation and control Q special- 
ized precision instrumentation □ nav- 
igation and missile control systems 
n electro-mechanical computers O re- 
motely-controlled manipulators l~l te- 
lemetering ( radio and wire) Q fine- 
particle technology Q meteorological 
and high-altitude research. 


mechanical division of General Mills, Inc. 
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Firm Sets Up Business Air Fleets 

Flight Safety, Inc., supervises entire operation, from 
choosing the aircraft to training the personnel. 


Flight Safety, Inc., the organization 
that pioneered refresher and specialized 
training for business pilots (Aviation 
Week Nov. 30, 1953, p. 21), has ex- 



INSTRUMENT PANEL of custom DC-3 is 



FLIGHT SAFETY instructor watches client’s 
pilots check out in DC-3. 


panded the scope of its activities that 
are designed to help make the U. S. 
business aircraft fleet one of the safest 
and most efficient in the world. 

The original staff, all specialists in 
their field, has trebled and now numbers 
near 30. Facilities have been greatly ex- 
panded. With Flight Safety’s enlarged 
scope, president A. L. Ueltschi believes 
his firm is equipped to handle the trans- 
portation requirements, "from A to Z,” 
of any corporation operating or con- 
templating operation of aircraft. 

► Program for Business— Now, the pilot 
training phase of Flight Safety's set-up 
is but one part— though a very important 
one— in an overall integrated business 
flying program. In this program, 
Ueltschi’s firm docs the following: 

• Analyzes the transportation needs of 
a company that plans an aircraft opera- 



meet the user’s needs. 

• Recommends type of aircraft that is 
best suited to do the job. 

• Assists in acquisition of the aircraft. 

• Prepares a detailed set of specifica- 
tions for the modification and conver- 
sion necessary to tailor the aircraft to 
the company's exact requirements. 

• Selects the conversion center, on a 
bid basis, that can meet the specifica- 
tions most efficiently and economically. 

• Maintains an engineer at the con- 
version center to see that the specifica- 
tions are complied with. 

• Test flies the aircraft prior to accept- 
ance for the client. 

• Organizes complete maintenance en- 
gineering program for client’s aviation 
division. 

• Organizes entire aviation division for 


ENGINEERS 

RESEARCH 

DESIGN 

DEVELOPMENT 

FOR 

LONG RANGE GUIDED 
MISSILE PROGRAM 



PRELIMINARY ANALYSIS AND 
DESIGN OF GUIDED MISSILES 
PRELIMINARY ANALYSIS AND 
DESIGN OF ROCKET ENGINES 
STRESS & DYNAMIC ANALY- 
SIS 

COMBUSTION DEVICES 
TURBINES & PUMPS 
VALVES & REGULATORS 
FIELD TEST ENGINEERING 
INSTRUMENTATION ENGI- 
NEERING FOR ROCKET TEST 
LIQUID AND SOLID PROPEL- 
LANTS 

AERODYNAMICS 
AEROTHERMODYNAMICS 
AIRCRAFT STRUCTURES AND 
VIBRATION 

MISSILE POWER PLANT SYS- 
TEMS 

MISSILE ELECTRICAL SYS- 
TEMS 

MISSILE HANDLING EQUIP- 
MENT 

WEAPONS SYSTEMS ANALY- 
SIS 

FLIGHT TEST ENGINEERS 
FLIGHT TEST INSTRUMENTA- 
TION 



Missile & Control Equipment Dept. 
Engineering Personnel 

NORTH AMERICAN AVIATION, INC. 

DOWNEY, CALIFORNIA 
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company, stressing such specifics as ac- 
counting procedures, administration etc. 

• Recommends or selects pilots and sup- 
port personnel. 

• Provides refresher training for pilots 
on a year-round, continuing basis. 

• Provides continuous maintenance en- 
gineering consulting service. 

Whether a company requires all, sev- 
eral, or only one of these services, Flight 
Safety is sure it is equipped to meet 
the needs. Most of its clients are multi- 
million-dollar organizations, such as 
Burlington Mills Corp., Gulf Oil Corp., 
International Harvester Co. 

► For Example— A good illustration of 
Flight Safety’s overall program in op- 
eration is its relationship with Pickands 
Mather & Co., a Cleveland iron firm 
with mining installations scattered 
throughout the country. 

Like man)' other U. S. corporations, 
Pickands Mather felt the need of mov- 
ing high-priced executives and engineers 
to and from its widely decentralized 
facilities in a minimum amount of time. 
Company officials realized that air trans- 
portation was the answer, but. being 
mining and not aviation experts, they 
had no idea how to go about setting up 
an aircraft operation. 

Rather than face the possibility of 
getting off on the wrong foot and ending 
up with an unsuitable and uneconomic 
operation, they called in Flight Safety 
and turned the entire project over to 
them. 

The net result was that six weeks 
later Pickands Mather was in possession 
of a custom-converted Douglas DC-?, 
tailored to their requirements, and they 
had completed their maiden flight. Two 
pilots and one mechanic had been 
hired, and the company's entire aircraft 

operation-complete with maintenance 

engineering service-was ready to roll. 
The entire operation was the result of 
careful analysis and planning on the 
part of Flight Safety personnel. 

The plane that Pickands Mather 
bought was designed specifically to meet 
its traffic requirements. Its two 1.350- 
hp. engines and 26,200-lb. maximum 
gross weight were just what was required 
for the aircraft to cruise most efficiently 
and cope with the short-field require- 
ments that are typical of the company’s 
mining country operations. 

Its instrumentation included the lat- 
est in navigation and radio aids neces- 
sary for the type routes which the com- 
pany flies. Thanks to Flight Safety, 
Pickands Mather officials are now flying 
these routes day and night-confident 
that they have a safe efficient aircraft, 
property maintained, with two top- 
notch pilots “up front.” 

This was accomplished at a total cost 
lo the company of only a small fraction 
of the conversion cost of the airplane. 
Had Pickands Mather decided to set 
up the operation on their own they say 
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24 Houris.,.1 Hostage 


One by one, the veiled women boarded the plane, 
bound for the old world after a glimpse of the new. 
The sheik was still in Washington, attending a 
diplomatic dinner. He would leave tomorrow — 
tonight, he was sending his harem home. 

But not unguarded. A stout, turbaned officer 
shepherded them aboard, then motioned politely 
to the Airwork representative to precede him into 
the plane. 

It was a special service flight for the Airwork 
man. He had just supervised the engine overhaul 
of the sheik's plane and was now making the flight 
to instruct the native mechanics who would care 
for it in the Middle East. 

Once inside the plane, the guard loosened the 


automatic in his holster significantly. As the plane 
took off, he observed, “If these engines sputter, you 
will be the first to die.” His tone was matter-of-fact, 
yet firm. The Airwork man swallowed hard, but 
said nothing. What could he say? 

The rest of the story is anticlimax. The rebuilt 
engines functioned perfectly — the flight was with- 
out further incident, thanks to Airwork’s high 
standards of overhaul, ensuring factory-new per- 

equal to those of the original manufacturer. That 

Airwork will gladly handle your overhaul and 
supply problems. Ask about our personalized serv- 
ice, the Airwork exchange, and dealer programs. 
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they probably would have spent a great 
deal more for a lot less value received. 

► Careful Analysis-Commenting on 
the Pickands Mather job. Flight Safety 
president Ucltschi says. "The entire 
project, like all our projects, was based 
on careful analysis-stressing safety, ef- 
ficient aircraft utilization and economy 
—in that order. 

"We began at the beginning." notes 
Ucltschi. “analyzing the exact traffic rc- 
quirements— checking runway lengths of 
airports that would be most frequented, 
checking average year-round weather, 
airport altitudes, operational pattern 
and general passenger requirements.” 

Before making a choice, three aircraft 
types were analyzed for Pickands 
Mather bv Flight Safetv— the DC s. 
B-25 and L-1S. 

Once the DC-5 was chosen as the 
most nearly suitable, its engines became 
the first consideration. Flight Safely 
engineers decided engines capable of 
producing 1,550 bhp. each at takeoff 
were needed, because of short-field re- 
quirements. 

It was also pointed out that other ad- 
vantages would accrue from using the 
higher horsepower engines, such as in- 
creased passenger loads without a sacri- 
fice in speed or performance. 

► Safety First— Throughout the opera- 
tion. safety was the prime motivator in 
all of Flight Safety's actions. In writ- 
ing the DC-5 specifications, for exam- 
ple, it listed the following under en- 
gines: “Complete fire prevention rework 
recommended by Flight Safetv and in 
accordance with CAR 4B will be per- 
formed. including firewall shutoff pro- 
visions for fuel, oil and hydraulics.” 

This appeared under the section en- 
titled propellers: “New type propeller 
de-icer feed shoes and boots will he in- 
stalled to insure even distribution of 
prop anti-icer fluid. Also, alcohol flow 
meters will be installed." 

And under general equipment came 
this notation: "All new high-shear mag- 
nafluxed wing bolts will be installed. 
All equipment specified must meet re- 
quirements of the CAR 4B section 
transport category.” 

Flight Safety specifications are de- 
tailed. as well as complete and compre- 
hensive in their coverage. It is manda- 
tory that all wiring be new. properly 
marked and that all wiring diagrams be 
supplied. The company notes that all 
too often such diagrams are missing on 
converted aircraft. 

In addition, complete weight and bal- 
ance and loading schedules are required, 
as well as complete radio diagrams. In 
certain of its specifications. Flight 
Safety calls for types of equipment by 

Simultaneous with its basic considera- 
tions of safety and efficient aircraft utili- 
zation. the company stresses economy. 
Granting that efficient utilization means 


the 


MACH MASTER" 



Pin-point accuracy, ruggedness and exceptional 
lightweight (4'/j lbs.) are features of Servomechanis 
“Mach Master". This precision-built 400 cycle 
computer utilizes a force balance linkage to determine 
Mach number, thus eliminating vacuum lubes and 
other complexities. Pressure ratio is measured directly. 

The “Mach Master," when combined with a 
temperature bulb and relative wind detectors, produces 
outputs proporlional to Mach number, true air speed, 
true angle of attack, true angle of yaw, altitude, air 
density and free air temperature. These outputs 
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lowered costs in itself. Flight Safety also 
outlines a complete cost-cutting pro- 
gram for its clients— designed to keep 
operating expenses to a minimum with- 
out compromising safety or efficiency in 
any way. 

► Maintenance Engineering— Worthy of 
consideration as a completely separate 
entity is Flight Safety’s maintenance 
engineering program. Under this pro- 
gram, clients' maintenance require- 
ments not only are thoroughly analyzed, 
but the maintenance engineering de- 
partment will prepare complete main- 
tenance manuals for individual com- 
pany planes. This is not a general man- 
ual. but applies only to the aircraft in 


question. It covers such items as air- 
frame. powerplant and accessories, and 
even' system from autopilot to vacuum. 

It is interesting to note that with 
DC-5 aircraft alone Flight Safety has 
written 10 different manuals, necessi- 
tated by the conversion differences in 
each plane. 

Besides the manual, the maintenance 
engineering program set up by Flight 
Safetv covers a recommended sendee 
pattern, sendee forms, a system of rec- 
ords and scheduling and service engi- 
neering. 

The comrany also offers a program 
of continued maintenance engineering, 
wherebv it will perform periodic in- 


spections on the procedures, practices 
and standards being used on the opera- 
tor's aircraft on a year-round basis at a 
cost of S50 per month per airplane. 
Also included in this program is in- 
struction and indoctrination of the op- 
erator's personnel in the application to 
the maintenance program of all manu- 
als, forms and related data as well as 
routine advice on re-equipment, devel- 
opment of new equipment and other 
things that come to light. 

► All in One— In summary, Flight Safety 
now is a complete consulting, training 
and engineering service all rolled into 
one— designed to insure safer, more ef- 
ficient and more economic operation of 
business aircraft. 

Ueltschi points out that his firm 
serves as a centralized agency between 
corporations, manufacturers, pilots, con- 
version centers, aircraft distributors and 
anyone directly or remotely connected 
with business flying. 

Functioning, as it does, as a central 
clearing house for all, Flight Safety is 
considered by many as one of the keys 
to the future growth of business flying 
in the U. S. The Civil Aeronautics Ad- 
ministration, in a letter to Flight Safety, 
has expressed great "confidence” in tne 
firm’s “specialist” approach. — FS 


OFF THE LINE 


A new fire fighting control system, so 
sensitive that a lighted cigarette will set 
it off, has been installed by United Air 
Lines to protect $2.5 million worth of 
electronic equipment installed at its 
pilot training center, Stapleton Field, 
Denver. After being set off, the system 
rings alarm bells for 30 sec. to allow all 
personnel to clear the area. Then the 
system shuts fire doors, cuts off power 
switches, closes ventilators, shuts down 
air conditioning and squirts carbon di- 
oxide into the area. United says that 
officials from Air Defense Command 
headquarters and regional fire fighting 
experts have made detailed inspections 
of the installation. 

More power for less weight: A Pratt & 
Whitney Aircraft spokesman recently 
drew this comparison between the 
power-to-weight performances of turbo- 
prop vs. reciprocating engines: P&WA’s 
T34 turboprop powerplant develops 
5,000 shp. for 2,500 lb. of dry weight 
and has only half the frontal area of a 
seven-cylinder reciprocating engine. 
This 2 hp./lb. slices in half the power- 
to-weight record hung up by P&WA’s 
lightest (per horsepower) reciprocating 
engines, the R4360 (seven-cylinder 
frontal area) and some R2800s (nine- 
cylinder frontal area), which squeeze 
themselves into the 1 hp./lb. class— 
about the best for piston engines. 



of all the helicopters 
flying today have 



Franklin engines are used exclusively in 4 out of the 
5 CAA-certificated helicopters under 400 h.p. — Bell, 
Hiller, Sikorsky and McCulloch. The production of 
these four manufacturers in the under-400 h.p. 
category has accounted for 75% or more of all the 
helicopters built so far. 

Franklin's unmatched experience in helicopter power 
is at your disposal — as are our excellent facilities for 
subcontracting precision machining and sub-assem- 
blies of highest quality. 


AIRCOOLED MOTORS, INC. SYRACUSE, N. Y. 
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SHAFER BEARING 

DIVISION OF CHAII\I..„, COMPANY 

Send lor Catalog #54 showing compute line o I Shafer single-row, 
double-row and rod-end bearings. Write to Shafer Bearing Division, 
Chain Bell Company, >01 Burlington Avenue, Downers Grove, Illinois. 
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Official Re port on Resort Airlines C.-46F Crash 

CAB Phis Blame on Maintenance 
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MINIATURE 

PULSE TRANSFORMERS 

The wealth of experience that Acme 
Electric engineers have gained in 
more than 37 years of transformer 
designing, becomes apparent in 
the performance and high quality 
construction of this line of Minia- 
ture Pulse Transformers. Send us 
your specifications. 
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ACME ELECTRIC CORPORATION 

1375 WEST JEFFERSON BLVD. • LOS ANGELES, CALIF. 


WRITE FOR 
CATALOG 
PT-301 
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The ultimate failure of the left elevator 
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FOREMOST MANUFACTURER OF POWER BLADES 



MICROCAST DIVISION, Austenol Laboratories, Inc. 



bolt worked out very shortly after the nut 
started backing off. and further, that the nut 
backed off very shortly after it was no longer 
safetied. In light of this evidence it is 
highly improbable that the cotter pin was 
missing for a long period of^ time. Any 

which failed to disclose the excessive wear 
of the hinge fitting or absence of the cotter 
pin. if it were missing at any of those times, 
must have been performed in a perfunctory 

Calculations entered in the record indi- 
cated that with the tip hinge bolt missing, 
the elevator could be expected to fail in 
smooth air at the second hinge from the 
tip due to loads resulting from elevator 
deflections within the normal operating 
range at all speeds from cruise to approach, 
ft can therefore reasonably be deduced that 
the hinge bolt did not work from the hinge 
until the latter part of the flight from 
North Philadelphia to Louisville, and the 
flare-out for landing was the first moderately 
large elevator deflection after the bolt freed 
itself from the hinge fittings. 

Many factors combined to produce the 
large amount of wear on the No. 1 hinge 
bolt, bushings, and lugs. Although the 
relative influence of these factors cannot be 
determined exactly, it appears that the use 
of the improper bolt contributed to acceler- 
ated wear in two ways. First, since the 
threads of the bolt extended into the in- 
board bushing, the bearing area was appre- 
ciably reduced and bearing stresses were in- 
creased for any given load. Secondly, the 
permissible smaller minimum diameter of 
the incorrect bolt can result in larger clear- 
ances than arc desirable, with the result 
that vibration produces larger bearing loads. 

Another factor in the excessive wear in 
the assembly was the use of steel bushings 
with a lower tensile strength and hardness 
than that specified. Still another appears to 
have been the use of the improper bearing; 
the K-5 type is a rigid bearing whereas the 
specified KSS is a self-aligning type. Tire 
wear pattern showed misalignment of the 
fittings; bearing stresses would tints be 
higher than when a salf-aligning bearing was 
used. Tire worn condition of the parts in- 
dicated that there was insufficient torquing 
of the nut on the hinge bolt to clamp 
the bearing tightly enough between the 
steel bushings to prevent relative rotation 
between these parts; all rotation should take 
place within the bearing. 

In addition to these, several other vari- 
ables affected the service time which would 
have been required to produce the amount 
of wear. Among these ate engine roughness, 
propeller disturbances, weather conditions, 
surface conditions of the airports from 
which the airplane was operated, and tech- 
nique of the flight crews. 

With such a large mtmbcr of variables, it 
is impossible to determine with any degree 
of accuracy how long the wear progressed. 
However, a reasonable estimate appears to be 
a service period of 50-100 flight hours. In 
any event, it is obvious that excessive wear 
of the No. 1 hinge should have been de- 
lected in pre-flight inspections. 

In view of the above disertssion. a prob- 
able sequence of events can be established. 
It appears that accelerated wear in the tip 
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WHAT'S NEW 



North Africa, Korea - and here in the United 
State*, Link mean* teamwork in developing the most 
advanced flight simulator* and in field engineering 
of the highest caliber. And the term “Link-trained" 
hae become part of the universal language spoken 
by airmen throughout the free world. 


Link simulators and field service activities also ex- 
tend into eight European countries, Canada, Alaska, 
Greenland, Hawaii, Formosa and Japan. This world- 
wide reputation is the result of teamwork between 
Link and the military to produce a truly superior 
product and more “Link-trained” pilots than ever 
before in history. 


LINK invites employment applications from engineer* and draftsmen. 



Telling the Market 

ABA Tool & Die Co., Inc., Man- 
chester, Conn., describes molds, tools, 
dies and machined parts it makes for 
plastics and metal-working industries, 
in 12-page illustrated booklet. . . . 
four-page folder put out by New York 
Environmental Testing is subject of 
Testing Laboratories, Inc., 47 West St., 
New York. Folder describes the com- 
pany's testing equipment. . . . How 
frangible disks can protect pressure sys- 
tems is described in catalog sheets 
available from Frangible Discs, Inc., 
57 Railroad Ave., Penns Grove, N. J. 

The role of Lockheed Aircraft Service, 
Inc., air transport maintenance and 
overhaul company, is described in at- 
tractive 24-pagc brochure. Addresses: 
Bflrbank, Calif., and New York Inter- 
national Airport (Idlewild), N. Y. . . . 
Serving Manufacturers for Half a Cen- 
tury With Complete Sub-Contract 
Service is mouth-filling name of 16-page 
booklet describing machine tool facili- 
ties of Bridgewater Machine Co., Ak- 
ron, Ohio. . . . Precision Production 
is four page folder describing facilities 
and equipment of Johns-Hartford Tool 
Co., Inc.. 590 Capitol Ave., Hartford, 
Conn. Company specializes in experi- 
mental and short-run production. 

Silver-zinc batteries made by Ameri- 
can Machine & Foundry Co. are de- 
scribed in six-page brochure. Write 
to AMF Contract Div., American Ma- 
chine & Foundry Co., 261 Madison 
Ave., New York 16. . . . Turbo Prod- 
ucts Catalog is 44-page listing of in- 
formation on electric wire and tubing, 
including Turbo brand products. Write 
William Brand and Co., Willimantic, 
Conn. . . . Goshen Rubber Co., Inc., 
Goshen, Ind., has published a 16-page 
folder listing sizes and types of grom- 

Solder, Its Fundamentals and Usage 
is 78-page text by Clifford L. Barber, 
research director of Kester Solder Co.; 
available from company’s technical de- 
partment at 4201 Wrightwood Ave., 
Chicago 39, 111., or 88 Ferguson St., 
Newark 5, N. J. . . . Alodizing With 
Alodine No. 1200 is four-page bulletin 
from American Chemical Paint Co., 
describing aluminum protective process. 
Address: Ambler, Pa. . . . Scott Casting 
& Mfg. Co. gives detailed description 
of the lost wax casting process and com- 
pares it with other processes in 20-pagc 
booklet. Investment Castings— Basic 
Design Factors for the Engineer. Ad- 
dress: 116 W. Lancaster Ave., Berwvn. 
Pa. 
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O ne of our experienced stainless 
men will be glad to work with you 
on stainless steel selection problems 
so that you can use the most effective 
and economical gradesand sizes. And 
we follow through from design to de- 
livery to make sure that you get ex- 
actly the steel specified for the job. 
With complete stocks of dependable 
USS Stainless Steels, fast delivery 
service, and competent, thorough 
technical assistance, we offer a real 


cost-cutting combination. 

Whatever your demands, it’ll pay 
you to call on U. S. Steel Supply the 
next time you need stainless steel. 
Our unusually complete stocks of 
USS Stainless include bars— rounds, 
squares, hexagons, angles, channels, 
and the widest selection of grades, 
sizes and finishes of sheets and strip 
available. 

For further information on stain- 
less steel, just send us the coupon. 





FIREBEE... TARGET FOR TODAY 



Modern weapons require modern targets to fully chal- 
lenge the skill of jet fighter, guided missile and anti- 
crews. Such a target is the high-speed Firebee 
jet plane, designed, developed and manufactured by 
Ryan.This advanced-typedrone missile iselectronically 


yet is supplied to the armed foi 
cost of piloted jets converted tc 
can be air- or ground-launched, 
unique parachute system, to bi 
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Another Example of How 

RYAN BUILDS BETTER 

Already a seven league stride ahead of other target planes and towed targets, the 
Firebee drone missile has a large growth factor for future development. Its development 
demanded special ingenuity and the most advanced scientific knowledge. This 
achievement is just one of a long list of solid contributions in the company's 32 years of 
consistent growth in building the planes and aeronautical products which have helped 
develop America’s air power. 

Specialized, yet versatile, Ryan is uniquely equipped for today’s difficult research, 
engineering and production tasks. It excels in the ability to create and produce complex, 
high quality products at low cost— and deliver them on time. 

Engineers looking for a challenging future will find outstanding opportunities at Ryan. 


RYAN 


VERONAUTICAl COMPANY 
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AIR TRANSPORT 


BEA Viscount Verdict: ‘Whale of a Plane’ 


• Management and pilots 
are ‘sold’ on transport. 

• A A Chief visits Vickers 
for first-hand look. 

By Frank Shea, Jr. 

London— Is the much-publicized, 
highly-heralded Vickers' Viscount over- 
rated, or are U. S. transport manufac- 
turers really in for a run for their 
money? 

If the enthusiasm demonstrated by 
operators and passengers of present 
turboprop Viscount fleets in Europe is 
any criterion for judgment, the latter 
most certainly is considered true. 

British European Airways, for ex- 
ample, reports the Viscount is “a whale 
of an airplane” from almost every stand- 
point— performance, economy, safety 
and passenger comfort included. Other 
Viscount users say traffic is up and oper- 
ating costs arc down. Several are having 
record years, registering new peaks 
month by month. 

► Record Breaker— BEA. first owner of 
the airplane and therefore the one with 
the most experience, in its first full year 
of Viscount operation is topping all pre- 
vious traffic and revenue records (Avia- 
tion Week Sept. 20, p. 92), logging an 
estimated 200,000 Viscount miles 
weekly on a continuous day and night 
schedule. 

This adds up to plenty' of volume, 
and volume is what BEA needs as a 
comparatively short-route operator. 
"With an average fare of just under $20, 
we must carry the greatest number of 
pissengers in the shortest possible 
amount of time.” Peter Masefield, the 
airline's chief executive, told Aviation 
Week here. 

“The Viscount definitely has been 
our salvation in this respect. In this 
airplane we can take 47 passengers from 
London to Rome, in 31 hr., cruising at 
over 300 mph. Show me another air- 
plane you can do that in and make 
money.” 

Another factor in BEA’s traffic rise is 
its policy of maintaining the Viscounts 
on 90% tourist sendee. The low prices 
attract the masses, says Masefield, and 
passengers find they get a first-class ride 
in a first-class airplane. 

"Except for the price, however, we 
at BEA don’t really consider it tourist 
sen-ice,” he adds. “We use a five- 
abreast, 47-seat configuration which is 
most comfortable in a Viscount interior 
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and, in addition, we serve a hot meal 
on most of the runs.” 

► Pilot Barometer— Another strong indi- 
cation that the Viscount is here to stay 
is the enthusiasm of BEA pilots. The 
reactions of the men who do the flying 
are considered about the best barometer 
for measuring the success of any air- 
craft. In the case of the Viscount, the 
reaction is pretty much unanimous. 

In fact, BEA reports that once pilots 
have flown the Viscount, there is not 
one who willingly would go back to 
piston engine equipment— “either as 
pilot or passenger.” 

Chief Viscount pilot Arthur S. John- 
son, RAF veteran and captain of the 
record-breaking Viscount New Zealand 
flight, calls this “an airplane of great 
sensitivity.” 

"It’s extremely easy to handle once 
you’ve been flying it,” he notes. “You 
touch something and the aircraft re- 
sponds immediately. And it practically 
lands itself.” 

► Turboprop Training— Despite this 
case of handling, however, BEA cannot 
make Viscount pilots overnight of men 
who have been flying piston engine 
planes. There is a lot to leam, and the 
airline's instructors cover it all in a 
comprehensive four-month indoctrina- 
tion course. This course is divided into 
five principal preflight phases, in which 
the pilots: 

• Analyze and familiarize themselves 
with the airframe. 

• Study every facet of the electronics 

• Checkout on the engines. 

• Take written examinations given by 
the Air Regulation Board. 

• Train in flight simulators. 

They also ride in the cockpit of the 
aircraft as supernumerary crew mem- 
bers. When they actually begin flying 
the turboprop, they occupy the left- 
hand seat as first officer, flying with a 
fully trained pilot as captain. The re- 
mainder of the training is then "played 
by ear” according to the individual 

Average left-seat time is about 50 hr., 
Johnson reports, but during this time 
the pilot usually switches over to the 
captain’s seat periodically. 

► New Toy-BEA presently maintains 
58 Viscount crews. An additional six 
currently are in training, and about 28 
more will go into training as new air- 
craft are delivered. 

“One cannot help but marvel at the 
enthusiasm demonstrated by these 
crews,” commented Johnson. Interviews 
with some of the crews bore him out. 
They demonstrated a spirit which re- 
minds one of a child with a new toy, 
each one commenting on something he 
liked better about the aircraft. 

This spirit is so strong it has reached 
the point of keen competition between 
each crew to see who can set the latest 
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TRANS-CANADA'S first Viscount, slated for delivery this month, shown nearing com- 
pletion at Vickers' Weybridgc Works. Major portion of TCA fleet is being bruit at Hunt. 


TRANS-AUSTRALIA'S first aircraft, also scheduled for delivery this month, receives 
engine installation at tire Hum plant. TAA has six Viscounts in all on order. 


PRODUCTION LINE at Hum plant looks small by U.S. manufacturers' standards, but 
Vickers keeps rolling out Viscounts on schedule. Aircraft above all are 700 scries. 


record on scheduled runs. Almost every 
week some crew brings the record time 
for a particular run down another notch, 
and pilots take great pride in marking 
these down on a large “scoreboard" in 
the chief pilot’s office. 

► Music to Vickers— All this, of course, 
is music to the ears of Vickers-Arm- 
strongs, Ltd., designer and manufac- 
turer of the Viscount. Vickers thinks 


it's a “revolutionary” airplane, too, but 
they like to hear others say so. 

“To date, Viscount orders have passed 
the 150 mark,” notes Vickers’ sales di- 
rector R. C. Handasyde, “and we hope 
there are many more to come. We feel 
that we have the best-suited airplane 
presently available for medium and 
shorthaul routes.” 

So far, Vickers has had 17 customers 
AVIATION WEEK, October 18, 1954 


AIRCRAFT ENGINEERS 



The table of good living where a bountiful supply of the 
extra joys of life greet you day in and day out in the year- 
round mild climate here in the hills of North Georgia. 


Yair Come and Take a Seat 
at BOTH Tables 


design table filled with a bountiful supply of projects 
the aircraft of tomorrow. 


»“Y’all”, down here, means more than one. We can 
place Aircraft Engineers of all these types: 


It's easy for you to mail the coupon now and we'll get in 
contact with you. 


SERVICE MANUALS 
PRODUCTION DESIGN 
DYNAMICS • STRUCTURES 
AERODYNAMICISTS • STRESS 
DRAWINGS CHECKERS 
STAFF ENGINEERS • LIAISON 
MATHEMATICIANS • RESEARCH 
MANUFACTURING RESEARCH • 
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Reborn Lufthansa May Be Twins 

N— It is either famine or feast for According to the Austrian repi 
mans when it comes to civil avia- East-Zone Lufthansa will open 
or nine years they suffered with- tween Moscow, Berlin, Prague, ' 
airline of their own. But last Budapest, Bucharest and Soria. 

> a result of these developments, fleet of 16 two-engine and six four 
with two carriers: aircraft of Soviet origin. 


• The Western Allies, as predicted by 
Aviation Week (Oct. 11, p. 99), gave 
the West German government their of- 


When the Connies arri 
operations will begin b 
and New York. 


Tire 

• Flight and ground personnel have been 
trained at Soviet airfields and in the 
Russian airline Aeroflot. 

• The airline has been entered in the 
Soviet-zonal Trade Register with capitali- 
zation of 110 million East-Zone dm. sub- 
scribed half by the Soviet government 
and half by Soviet zonal organizations. 

It also was claimed that the Russians 
have offered other Western airlines per- 
mission to use the air corridor to Berlin 

thev would land at Berlin’s Schocnfcld 
terminal in the Soviet sector rather than 
at Tempelhof. 

For this ‘‘privilege.” East-Zone Luft- 


for the Viscount— with BEA. Capital 
Airlines and Trans-Canada Air Lines 
placing the biggest orders. Total BEA 
order is 38, while Capital and TCA will 
receive 40 and 22 respectively. The first 
TCA plane is being delivered this 
month. 

► Steady U. S. Stream— Capital has been 
its only success thus far in efforts to 
penetrate the U. S. market, but a check 
of the guest book in Vickers’ reception 
room reveals that a steady stream of 
U. S. airline officials have been dropping 
in to get a first-hand look at the aircraft. 

C. R. Smith, American Airlines’ 
president, was the latest visitor, accom- 
panied bv his financial vice president. 
William J. Hogan. 

Vickers naturally would verv much 
like to sell American. With all of AA’s 
medium and shorthaul Convair routes, 
they feel the airline would be a natural 
for the Viscount. The sale would put 
both of Vickers feet, instead of one, 
in the U. S. market. 

Also, if AA d’d order the Viscount, it 
would be considered a tremendous vic- 
tory for Vickers in the tense rivalry that 
has developed between that company 
and Convair. Not onlv would Vickers 
be penetrating the U. S. market heavily, 
but they would be tapping Convair’s 
biggest customer. 

► Improved Version— In its quest for 
more orders, Vickers constantly is striv- 
ing to improve the Viscount and in- 
crease its flexibility. Its latest effort, the 
Viscount 700D, will be out soon-with 
Central African Airways the first cus- 

Tliis aircraft retains the same basic 
fuselage and passenger capacity of the 
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current 700 series, but offers higher per- 
formance at both ends of the range 
scale. It has more powerful engines and 
a lower specific fuel consumption for 
more economic operation. 

The new Rolls-Royce R. Da.6 Dart 
engine develops a takeoff power of 
1.550 shaft hp., compared with 1,400 
slip, for the R. Da.3 Dart in the 700 
series. This greater power allows in- 
crease in the maximum takeoff weight 
to 60,000-62,000 lb. and in the maxi- 
mum landing weight to 54,000 lb. 

► Heavier Payload— Vickers points out 
that on short routes at this higher land- 
ing weight, the aircraft will be able to 
carry its maximum payload of 12.800 
lb. as well as the full fuel reserve needed 
on shorthaul routes. 

Previously, there have been many 
routes on which payloads of medium- 
range aircraft have been restricted by 
fuel reserve requirements, the com- 

The improved specific fuel consump- 
tion of the new Dart engine means 
that this greater payload on short 
ranges can be carried for the same total 
consumption as that used by the 700 
series for its lower payload. 

► Increased Range— At the other end of 
the scale, the increased engine power 
means the 700D can carry more fuel 
for longer-range operation. The fuel 
capacity has been raised to 1.950 im- 
perial gallons, giving a maximum still- 
air range, with 8,200 lb. payload, of 
1,000 nautical miles. 

In addition, the aircraft is engineered 
to be equipped, if necessary, with two 
auxiliary slipper tanks. These will pro- 
vide an additional 290 gal. of fuel and 


raise the maximum still-air range, with 
7,450 lb. payload, to 2,400 statute 
miles. 

These slipper tanks, not droppable 
though easily removed, are positioned 
outboard of the outer engines and pro- 
trude forward from the leading edge. 

Other new features of the 700D 
series include: 

• Four-tank fuel system, providing in- 
dividual feed to each engine. 

• "High activity” propellers, with no 
increase in diameter, to absorb the addi- 
tion takeoff power of the engine. 

• Lower gear ratio, giving a 10% re- 
duction in cruising tip speed, resulting 
in lower propeller noise level. 

Vickers’ officials believe the 700-D 
series represents the start of a new line 
of development, with the R.Da.6 
engine only at the beginning of its 
"stretch.” "From this,” says Handa- 
syde, “is expected to follow still greater 
engine efficiency, lower specific fuel 
consumption, and longer overhaul life 
—all meaning lower costs to the 
operator. 

► Shorthaul Turboprop— The Viscount 
800, still another series under develop- 
ment, will be a shorthaul version of the 
Viscount with its best performance 
pegged at around the 450-nautical mile 
range. This aircraft will have a 31 ft. 
longer fuselage, with the rear pressure 
bulkhead pulled back to afford 106 
extra inches in the cabin. 

It will have 700D wings, engines and 
undercarriage, with a performance of 
about 1 5 inph. faster than existing Vis- 
counts but about 5 mph. slower than 
the 700Ds. BEA has ordered 12 for 
shorthaul routes, with eight more on 

The carrier's 800 configuration will 
scat about 65 but can be increased to 
around 70-with five-abreast seating. 
Four abreast would seat about 52 or 53. 

BEA has been assured by Vickers 
lhat the 800 series will be equally as 
economical to operate as the 700. First 
model will be delivered in June 1956. 

BEA Orders S55s 
For London Shuttle 

London— British European Airways 
has signed a contract for purchase of two 
Sikorsky S-55 helicopters from West- 
land Aircraft, Ltd. The airline will take 
delivery the end of this year. 

BEA plans up to eight flights per day 
in each direction between the south 
bank of the Thames in the heart of Lon- 
don and London Airport with the two 
copters. The provisional one-way fare 
lias been set at about $4.20. 

Despite the higher cost of making 
the trip by helicopter, BEA expects the 
17-min. flight time will attract many 
passengers when they compare it with 
the one-hour journey by airline bus. 
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CAA Tackles Mixed-Flow Airways 

Official says compromises will be needed in air traffic 
controls to handle jet and piston-powered transports. 


Compromises between operating re- 

S uirements of turbojet transports and 
le air traffic control system will be 
necessary to handle the mixed flow of 
conventional and jet aircraft, Charles 
W. Carmody, chief of Civil Aeronautics 
Administration’s Airways Operational 
Procedures Branch, believes. 

► ‘Collection of Troubles’— “Our cur- 
rent studies arc aimed at defining the 
specific problem areas, developing an 
immediate corrective program and ex- 
amining the airways system, including 
communication, navigation and air 
traffic control facilities and procedures, 
to determine a basis for future plan- 
ning,” he says. 

“We have become immediately aware 
that the ‘jet problem’ is not a problem, 
as such, but rather a collection of trou- 
bles common to conventional aircraft 
operations which are intensified by the 
greater speeds, higher altitudes and 
faster fuel consumption rates of jet air- 
craft.” 

Carmody outlined the "troubles” be- 
fore a joint meeting of the Institute of 
the Aeronautical Sciences and Cana- 
dian Aeronautical Institute in Montreal, 
Canada, last week. Principal problems: 
• Traffic control of jet transports as they 
near their destinations and prepare to 
land. 

• Altimeter errors that are multiplied at 
higher altitudes and instrument lag in 
a high rate of climb or descent. CAA 
has established as an interim measure 
that aircraft above 30,000 ft. must be 
separated vertically by at least 2,000 
ft. This reduces the available cruising 
above that altitude to one-half. 

• Cruise control practices designed for 
maximum |Ct efficiency, wherein a con- 
stantly changing cruising altitude is de- 

• Proper control of instrument ap- 
proaches of jet aircraft is hampered at 
radar-equipped stations due to the poor 
reflective surface of jets, a condition 
common to all aircraft without pro- 

• Air-ground communication needs fur- 
ther study. "The limited experience to 
date with flush-mounted antennae on 
turbojet aircraft,” says Carmody. "par- 
ticularly when used for frequencies in 
the UFlF band, indicates a need for in- 
vestigation of the seriousness of ‘in- 
verted cone-of-silence’ and shielding ef- 
fect caused by changes in the aircraft’s 
attitude.” 

► Streams of Traffic-Outlining the 
problem of handling jet aircraft ap- 
proaching terminals for landing. Car- 
mody says: ". . . Streams (of landing 


traffic) may consist of as many as eight 
to 12 aircraft in various stages of leav- 
ing the holding patterns, being vectored 
toward the final approach, on final ap- 
proach and occupying the runway dur- 
ing landing roll-all space at a minimum 
interval of three miles. 

“The jet aircraft arriving at such a 
terminal, whose operator would insist 
upon maintaining cruising altitude until 
air traffic control was prepared to guar- 
antee a relatively uninterrupted descent 
. . . interposes a considerable problem. 

“It would require the halting of all 
other traffic at outer holding points as 
the jet leaves its cruising altitude; com- 
pletion of all approaches in progress be- 
fore the jet was cleared below 20,000 
and then a hiatus in normal traffic 
(low until the jet was at a point where 
landing was assured, with no possibility 
of a missed approach. This type of re- 
quirement has actually been voiced as 
necessary to turbojet operation in civil 
air transportation." 

Carmody estimates that this type of 
operation could cost the normal traffic 
flow as much as 17 to 30 min.— or as 
many as 1 5 or more conventional land- 
ings. “Such a situation at a terminal 
such as Chicago, New York or Wash- 
ington would be intolerable,” he adds. 
► Letdown Sequence—' The CAA official 
suggests that holding will have to be 
accomplished at higher altitudes. 

“It is also felt,” he says, “that some 
limited delay at an intermediate alti- 
tude during descent will be tolerated if, 
thereby, the progress of a sequence of 
aircraft will not be unduly interrupted. 
This will permit release of a turbojet 
aircraft from the cruising altitude, with 
an interim clearance to a lower level 
and with the expectation that further 
clearance will be available at or before 
reaching that level.” 

The incoming jet transport could 
start its letdown from cruising altitude 
to about 20,000 ft. while still approach- 
ing the terminal, Carmody says, and 
then hold briefly at or above that level. 

“The penetration descent,” he says, 
“would be made at an angle of 45 to 
90 deg. from the outbound heading of 
the final approach path for about 10,- 
000 ft. of descent, then a turn and 
completion of the descent to a holding 
point used to feed the final approach 

“As the aircraft started its penetra- 
tion turn, the approach control facility, 
using radar, would start to vector the 
aircraft as necessary to fit into an unin- 
terrupted landing pattern of mixed con- 
ventional and turbojet aircraft.” 


► Radar Control— Carmody also points 
out that where two or more holding 
patterns are used, spaced to either side 
of the final approach path, the penetra- 
tion descent could be made outbound 
far above the landing traffic with a right 
or left turn into either of the holding 
patterns. 

At locations with longrange radar, jet 
transports could start descending at 
some distance before reaching the 
terminal. This would permit the jet to 
be merged into the flow of conven- 
tional aircraft and handled in a normal 
manner. 

“It appears highly probable," he says, 
“that the higher fuel consumption rate 
during such a low-altitude operation 
would be partially overbalanced by elim- 
inating the reqircment to maintain a 
high altitude over the airport before 
starting the lengthy penetration and 
approach procedure.” 

► British Expcrience-Carmody does not 
see priority handling of jet aircraft as 
an acceptable solution. The present 
"first come-first served” system of air 
traffic control will be retained. 

“. . . The turbojet will have to com- 
pete with other traffic on an equal foot- 
ing except where its capabilities will 
enable it to move without detriment to 
conventional traffic flow,” he says. “This 
is borne out by the experience and 
thinking of the British . . .” 

Carmody used studies on jet trans- 
port operations prepared by R. D. Kelly 
and H. B. Raster of United Air Lines 
and papers by Douglas Fraser, formerly 
of the British Embassy in Washington. 
CAA also has been engaged in a study 
of turbojet aircraft operations. 

CAA Orders Safety 
Fixes on DC-6, S-55 

Civil Aeronautics Administration has 
issued airworthiness directives on Doug- 
las DC-6 emergency doors on the first 
69 off the line. Sikorsky S-55 helicopters 
and Model LBM-1900 safety belts. 

The directive on the DC-6 was issued 
following an investigation of an accident 
in which an emergency door on a 
United Air Lines DC-6 opened during 
a pressurized flight. The Office of Avi- 
ation Safety says affected DC-6s are to 
operate unpressurized until door hinges 
can be inspected for proper size and 
condition. 

The S-55 directive says fore and aft 
transmission assemblies should be in- 
spected daily to detect cracks. They 
may be inspected without removal by 
removing paint and other material from 
all welds and the areas around them. 
Cracked assemblies should be replaced 
immediately, according to the airworthi- 

Sikorsky is investigating the situation 
and is expected to come up with a 
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permanent repair that will eliminate the 
need for daily inspection. 

Tests conducted by the Bureau of 
Standards revealed that Model LBM- 
1900 safety belts manufactured before 
Apr. 1, 1954, are understrength by tech- 
nical standards. 

This model belt no longer can be 
used in civil aircraft. 

Post Office to Expand 
3-Cent Mail Flights 

Post Office Department has moved to 
expand its three-cent-mail-by-air experi- 
ment to the West Coast. In a petition 
to Civil Aeronautics Board, Post Office 


has asked approval for sendee to 19 
West Coast cities. 

Early CAB approval is expected, 
since Post Office Department wants to 
get the project under way by Nov. 1 in 
order to be operating during the Christ- 
mas season. The initial period of serv- 
ice would last until Sept. 30, 1955. 

The rate asked in the petition is 
18.98 cents a ton-mile, which com- 
pares with the 18-20 cent rates in use 
for similar trunkline service between 
Chicago, New York, Washington and 
Florida, and 30 cents for feederlines. 

Post Office Department figures the 
service would be speeded up by as much 
as 48 hr. between the Washington, 
Oregon and California points specified. 



AT A Lists Scheduled 
Airline Fatality Rates 

Scheduled domestic and international 
airlines flew 19,682,770,000 passenger- 
miles from October 1953 to September 
1954 with four accidents involving a 
total of 50 fatalities, Air Transport 
Assn, reports. 

Fatality rate, per 100 million pas- 
senger-miles, was 0.21. Domestic rate 
was 0.25, international 0.06. 

At the end of September, territorial 
service airlines had been without a fatal 
accident for 295 months, local service 
carriers for 42 months, international air 
carriers 11 months and domestic trunk- 
lines one month. 

The domestic crashes included: 

• American Airlines Convair 240 Sept. 
16, 1953, at Albany, N. Y„ killing 25 
passengers and three crew members. 

• Western Air Lines Convair 240 Feb. 
26, 1954, near New Castle, Wyo., kill- 
ing six passengers and three crew mem- 
bers. 

• Braniflf Airways DC-3 Aug. 22, 1954, 
near Mason City, Iowa, killing nine pas- 
sengers and two crew members. 

The only international crash occurred 
Oct. 19, 1953, when an Eastern Air 
Lines Constellation 749 crashed on 
takeoff at New York’s Idle wild Interna- 
tional Airport, killing two passengers. 


New 

Aircraft 

Projects 





■■ ENGINE AND AIRPLANE CORPORATION 

Fairchild 
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CAB ORDERS 


SEARCHLIGHT SECTION 


(Sept. 16-22) 

ORDERED: 

United Air Lines' application for author- 
ity to suspend service temporarily at Dalles, 
Ore., be consolidated with UAL’s applica- 

Moliawk Airlines’ authority for flights to 
Pittsfield, Mass., be extended from Sept. 26, 
1954, to Oct. 31, 1954. 

Trans World Airlines be authorized to 
suspend international service from the co- 
terminals Chicago and Detroit from Sept. 
27, 1954, to June 1, 1955. 

Western Air Lines authorization to sus- 
pend service at Jackson, Wyo., from Sept. 
26, 1954, to June 15, 1955. 

Interchange agreements involving Delta- 
C&S Air Lines, Trans World Airlines. Capi- 
tal Airlines, National Airlines, American Air- 
lines and Continental Air Lines approved 
as amended. 

DENIED: 

City and county of San Francisco’s peti- 
tion for leave to intervene in the additional 
southwest-northeast service case. 
GRANTED: 

Flying Tiger Line’s application for ex- 
emption to fly two charter flights, one from 
Athens, Greece, to New York, another from 
Munich, Germany, to New York. Permis- 
sion for a third flight, Munich to New York, 

DISMISSED: 

Great Lakes Storage & Moving Co.’s 
application for a permanent certificate of 
public convenience and necessity. The com- 
pany docs not desire to proceed with the 
matter at this time. 

Transocean Air Lines’ application for an 
exemption for a charter flight from Wash- 
ington and Philadelphia to Goose Bay, Lab- 
rador, at the company’s request. 


SHORTLINES 


► American Airlines marks its 10 th year 
in the airfreight business this month; 
the first scheduled flight, a DC-3, took 
off from New York’s LaGuardia Air- 
port Oct. 15, 1944. Traffic has in- 
creased from less than 2 million ton- 
miles in 1945 to 54 million ton-miles 
in 1953. 

► Switzerland and South Africa have 
agreed to establish commercial air ser- 
vice between the two countries. Service 
will be run by Swiss and South African 
companies. 

► Trans-Texas Airways had a record 
traffic month in August, despite damage 
caused interline traffic by the American 
Airlines strike. Load factor topped 
40% for the first time, with 12,560 
passengers being carried 3,352,390 pas- 
senger-miles. 




TWIN AVENUES OF 
OPPORTUNITY 



CESSNA AIRCRAFT COMPANY'S di- 
versified program, including a healthy 
proportion of both COMMERCIAL and 
MILITARY production, affords maxi- 
mum stability and diversification of 
assignment for career-minded engi- 


"You'll Like 
Working 
At Cessna, 
Ask Any 
Cessna 
Employee" 



For Confidential Evaluation 


Send Resume Today To 

EMPLOYMENT MANAGER 
Dept. AW 

CESSNA AIRCRAFT COMPANY 

WICHITA, KANSAS 
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An Important 
Message from the 

GUIDED MISSILES DIVISION 

of REPUBLIC AVIATION 


The opening of a brand-new plant at Hicksville, 
Long Island, with extensive guided missiles facili- 
ties and laboratories creates new opportunities in 
Republic's Guided Missiles Division for men of 
unique abilities who can meet the demands of 
advanced work in the field. 

This would be an opportune time to join our 
staff at Hicksville (only 45 minutes from mid- 
town New York), as we move toward new and 
unsolved challenges. 

And . . . you will be interested to know that 
Republic's high salaries and free employee-family 
benefits are considered exemplary in industry. 


Immediate Openings for: 


DESIGN ENGINEERS i. 




PRINCIPAL AERODYNAMI- 

CIST — Preliminary Donittn B.S.. M.S. 
or Ph.D. In Aeronautical EnKinecrIne. 6- 

iaevusur snss, •sss' 


SYSTEMS ENGINEERS m.s. or 

anrl control, aervo-mcchaniama analyaia. 

gt-SSaSS’S 


TECHNICAL WRITER Enaineor- 


'rot information 


.Tgg 

Has 


PRINCIPAL STRESS ANALYST 




Please forward complete resume to attention of Mr. R Retstig 

BUIDED MISSILES DIVISION I"’"- 

REPUBLIC AVIATION CORPORATION I 


STRESS 

ANALYST 

REQUIREMENTS: Graduate ME 
DUTIES: Stress and vibration 

THE OPPORTUNITY: Large, multi- 
man with initiative and ability. 

lating career with an industrial 
leader, you are invited to apply 
now. Send complete details to: 

P4238 Aviation Week 
330 West 42nd St. 

New York 36. N. Y. 


ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See 

OCT. 11 AVIATION WEEK 

or Write 

E. J. HORTON 
Engineering Personnel 
BOX 6191 
DALLAS, TEXAS 


AERODYNAMIC 
RESEARCH PERSONNEL 



PROFESSIONAL EMPLOYMENT 
AND PERSONNEL DIVISION GE-20 


SMDIA 

CORPORATION 
SANDIA BASE 

ALBUQUERQUE, NEW MEXICO 
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TODAY! 

GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where "careers are planned." 

DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 

RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 
need for engineers with fresh talent, aptitude and 
ambition. 




POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 

Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 
Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 
in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 
qualifications, or requesting an application form. 


C. G. Jones, Salary Personnel Department 1 


GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 
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AIRCRAFT 

PROPULSION 

ENGINEERS 

Needed for work involving: 

Heat Transfer 
Engine performance 
Inlet Duct Design 
Engine Flight test liaison 
Airplane accessories 
Air conditioning 
Airplane anti-icing 
Fuel Systems Design 
Fire prevention 

We also have positions for: 

Gas turbine wind tunnel 
engineers, operators, analysts, 
and calculators 

Projects include: 

"XF8U-1" Navy Day Fighter 
F7U-3 "Cutlass" 


ENGINEERS 

new aircraft projects 

at RYAN 


IMMEDIATE OPENINGS FOR 

Aorodynamicisls 

JV 

Engineering Designers 
Systems Analysts 

% 

Dynamics Engineers 
Replies to Administrative 



m 



manufacturer's 

representative 

WANTED 


• to represent large mid- 
western subcontractor. To obtain 
aircraft quality or commercial 
contracts for general machining, 
tube bending, stamping, forming 
and welded assemblies. Commis- 
sion and expenses. No objections 
to non-conflicting lines. Forward 
complete resume and territory 
covered to 


"Regulus" guided missile 
and other highly classified 
programs 




Engineering Personnel Section 

CHANCE VOUGHT 
AIRCRAFT 

Incorporated 

P. 0. Box 5907 Dallas, Texas 


WANTED— Surplus^ Aircraft Parts 



WANTED— SURPLUS ROD & BAR 


COLLINS ENGINEERING COMPANY 



Notice of Public Sale of Property 
State College, Mississippi 

PUBLIC NOTICE IS HEREBY GIVEN 
it Mississippi State College, State Col- 
re. Mississippi, will sell at public 
ening, to the highest bidder, in ace 
„.,ee with conditions In the detailed 
specifications, at 2:00 P. M. on Novi 

lUlU M ^?«,?c^?t C Cd e et'i;T3 




*nt ita°Um ed Stonevlll(\ MIssT 
in form of certified check o 


a 




baats? P MBsMppi d Stj»| Colle 
draw the^property' froro^o»ic. 
talned from the Purchasing Agent, 
Box 207. State College. Mississippi. 
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Jim Hong, Aerodynamics Division head, discusses results of high speed 
wind tunnel research on drag of straight and delta wing plan forms with 
Richard Heppe, Aerodynamics Department head (standing) , and 
Aerodynamicist Ronald Richmond (seated right). 

Lockheed Expands 
Aerodynamics Staff 

With five prototypes already in or near flight test, Lockheed’s 
Aerodynamics Division is expanding its staff to handle 
greatly increased research and development on future aircraft 
in commercial and military fields. 

The five prototypes, which show the breadth and versatility of 
Lockheed engineering, are: The XF-104 supersonic air superiority 
fighter; XFV-1 vertical rising fighter; C-130 U.S.A.F. turbo-prop 
cargo transport; R7V-2 U.S.N. turbo-prop Super Constellation 
transport; and an advanced jet trainer of the T-33 type. 

New projects now in motion are even more diversified and offer 
career-minded Aerodynamics Engineers and Aerodynamicists 
unusual opportunity to: create supersonic inlet designs for flight at 
extremely high altitude; match human pilots with rapid 
oscillations of supersonic aircraft at low altitude; develop boundary 
layer control systems for safe take-off and landing of fighters and 
transports; remove aileron reversal and tail flutter problems 
incurred in high speed flight through analysis and design; participate 
in determining configurations of turbo-prop and jet transports 
and advanced fighters, interceptors and bombers. 

To Aerodynamics men interested in those problems Lockheed offers; 

allowances; an opportunity to enjoy Southern California life; and an 
extremely wide range of employee benefits which add approximately 14% 
to each engineer’s salary in the form of insurance, retirement pension, 
sick leave with pay, etc. 

You are invited to write E. W. Des Lauricrs for an application blank 
and brochure describing life and work at Lockheed. 

LOCKHEED 
bu»„„»k CALIFORNIA 
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C.A.A. APPROVED OVERHAULS 


ACCESSORY— CLASS I— CLASS 2 Limited. 

AIR CARRIER ENGINE SERVICE Inc. 


FOR SALE 

LATE MODEL D-18S 


EXECUTIVE 
BEECHCRAFT D18S 

For the Discriminating Buyer 

Serial #A308, majored by Pratt, and 



_zER. K. BROWN Co. 

PARTS SPECIALIST 

STROMBERG injection 
CARBURETOR 

CARBURETORS, PARTS, ASSEMBLIES 


NAVCOmeS 

DC-3 LODESTAR BEECH 


REMMERT-WERNER 


O'HARE FIELD 

CHICAGO INTERNATIONAL AIRPORT 

Box 448 Park Ridge, III. 


SUPER-92 

aver 200 mph far yaur 



HILLER HELICOPTER 








PLANE REFUELER 


SHOTMEYER B 


DOUGLAS C-47 A's 


INSTRUMENT SERVICE 


LEAR AUTO PILOT GYROS 
OVERHAULED 


DIAL REFINISHING 

KSSlm,. 


INSTRUMENT 


OL6-S678 TWX NY4-39 


SPECIAL SERVICES SECTION. 
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RIVETS! FASTENERS! 

Immediate delivery from the world's largest stock of aircraft parts! 

IMPORTANT! Check this ad carefully each time it appears — new offerings, never before advertised, will be 
listed! This group is just a small sample of our huge stock. Let us screen your inquiries for aircraft parts, 
accessories, AN and NAS hardware! 


RIVETS 


EXPLOSIVES 




RIVETS 

HI SHEAR 
RIVET PINS 
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Approaches — A Pilot’s View 

Several points recently were discussed here (Aviation Week Sept. 15. 
p. 112) relative to an address by J. F. W. Mercer, "A Quantitative Study 
of Instrument Approach,” before the Royal Aeronautical Society. There 
was considerable discussion at the meeting of the problems of directional 
stability in aircraft and the inevitable pros and cons of manual vs. automatic 
control on approach. 

Mercer at one point concluded that “by the use of automatic equipment, 
approaches of the greatest accuracy would be obtained.” It probably is 
true that a machine can react quicker to weaker signals and with greater 
accuracy than the human pilot. But this by no means ends the debate. 
Many operational factors must be considered. 

► Bressey Comments— Some of these factors we 
by Capt. Peter Bressey, British European Air ■ 


e brought out very nicely 
s, who was present at the 
le of his comments. 


visual" flight is the most touchy part of the procedure and that three 
things must be considered: accuracy of the instrument approach: amount 
of required pilot concentration, and amount of mental strain on the pilot. 

He pointed out that the third is different from the second. Second is 
concentration, while third is well termed “the pilot's tranquility of spirit,” 
also referred to by certain irreverent copilots as “the captain’s twitch factor." 

What happens, for instance, when the automatic gear fails? Only through 
constant practice can the pilot cope with manual ILS approaches. And if 
aircraft use automatics, how does the pilot get that practice? 

► Minimum Approach— Another rather practical consideration is the require- 
ment that an airline pilot must prove his ability twice a year for license 
renewal. This means an ILS on partial power. How docs the pilot get 
through his check if he has been sitting back on automatics for the past 
five and a half months? 

Perhaps this is something for the pilot alone to worry about, but it isn't 
a happy state of affairs for anyone if he is out of practice on ILS and right 
in the middle of shooting a minimum approach finds his automatic gear 
not working. 

Capt. Bressey further pointed out that if the approach is made easy 
enough, the pilot would be better off handling the aircraft manually all 
the way down. Among the needed changes is a replacement for the ILS 
cross-pointer, which simply doesn’t provide good-enough information for 
use in large, fast aircraft. 

► Increased Spceds-If some sort of flight director system (such as the 
Collins) were used, the pilot would be in the picture all the time and prob- 
ably could do as good a job as an automatic approach. 

In summation, Capt. Bressey said that aircraft are not getting any easier 
to handle on the approach and that speeds are going up continually. Not 
only is the pilot getting less time in which to sort things out, but he is 
being given a less responsive vehicle. 

To all of these thoughts, I can only add, “Well done." They are indi- 
cative of some very real operational problems which should have the com- 
bined efforts of aviation people to solve. 

Considering the importance of reliability in air transportation, it is unusual 
that the subject of instrument approaches receives so little attention. 
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ice, Syracuse, N. V. 

Oct. 21-23— American Society for Quality 
Control, eighth New England conference 
Ten Eyck Hotel, Albany, N. Y. 

Oct. 23— Airmail Pioneers, division reunion 
VFW Club, Elmhurst, 111. 

Oct. 24-27— National Defense Transporta- 
tion, ninth annual convention, including 
panel on Military and Civilian Use of 
Helicopters, Pittsburgh, 

Oct. 27-29— National Business Aircraft Assn., 
seventh annual meeting and forum, Hotel 
Adolphus, Dallas. 

Oct. 28-29-Aircraft Electrical Society, 11th 
annual display meeting, Pan Pacific Audi- 
torium, Los Angeles. 

Nov. 1-5— American Welding Society, fall 
meeting, Sherman Hotel, Chicago. 

Nov. 2-19— The American University, eighth 
Air Transportation Institute, Washing- 
ton n n 


Nov. 4-5- 


ican Helicopter Society, first 


i. Instil 


f the . 


nautical Sciences Building. Los Angelt-. 

Nov. 4-5— Airborne and Navigational Elec- 
tronics. East Coast conference, Shcraton- 
Belvedere Hotel, Baltimore. 

Nov. 8-9— National Aviation Trades Assn 

Terrace Hotel, Miami Brad!" Fla.' m ° r 

Nov. 8-9— National Air Taxi Conference 
annual meeting, Biltmore-Terrace Hotel 
Miami Beach. Fla. 

Nov. 8-10— Air Industries & Transport Assn 
of Canada, annual meeting, ' 
Frontenac, Quebec Cits'. 

Nov. 9-12-Air Line Pilots Assn 

tion, Sheraton Hotel. Chicago. 

Nov. 10-12— Industrial Management Society, 
18th National Time and Motion Study 
and Management Clinic, Hotel Sherman, 
Chicago. 

Nov. 11-12-Airmail Pioneers, division re- 
union. Hollysvood Roosevelt Hotel, Los 


and Man- 
ufacturers Assn., 12th annual meeting, 
Mavflosver Hotel, Washington, D. C. 

Nov. 15-17— Magnesium Assn.. 10th annual 
meeting. Hotel Chase, St. Louis. 

Nov. 17-19— California Association of Air- 
port Executives, semi-annual meeting, 
Sainte Claire Hotel. San Jose. Calif. 

Nov. 18-19— American Society for Quality 
Control, ninth Midwest conference. Baker 
Hotel. Dallas. 

Nov. 29-Dec. 3— American Society of Me- 
chanical Engineers. Aviation Division, an- 
nual meeting. New York. 

Nov. 30-Dec. 3— American Rocket Society, 
ninth annual meeting. Hotel McAlpin, 
New York. 

Dec. 17— Wright Dav Dinner, Statler Ho- 
tel. Washington. D. C. 

Ian. 24-27-Plant Maintenance &• Engineer- 
ing Show, produced by Clapp & Poliak, 
Inc., International Amphitheatre, Chi- 
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new field" — the" development of a 
nuclear-powered aircraft engine. 

If you qualify for this project 
you will work within the conti- 
nental United States for Pratt & 
Whitney Aircraft — world's fore- 


Obviously there are multiple ad- 



numerable chances for professional 
growth and recognition. At the 

sound, well-rewarded career with 
year exceeded 800 million dollars. 



It will pay you to investigate — 
find out how you can build a sound 
future in the Nuclear Age. Send 

Mr. P. R. Smith, Dept. N-5.* 


PRATT & WHITNEY 
AIRCRAFT 
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EDITORIAL 


Step Up the A-PIane 

The lack of any powerful, overwhelming drive on the 
part of top government officials in developing an atomic- 
powered aircraft is one of the current mysteries of the 
Washington scene. 

It is true that several statements in recent months 
did reinforce other reports that action may be stepped 
up to some extent, but there still is no evidence of any- 
thing like a crash program to tackle the problems still 
remaining. The present procedures seem almost casual. 
Range and flight endurance possibilities of atomic- 
powered aircraft, in addition to other advantages, appear 
impressive at this stage of development— certainly as 
important as similar advantages expected in the atom- 
powered submarine, one of which is already launched. 

These comments are not to be interpreted as criticism 
of the various firms holding rather small contracts from 
the Air Force or the Atomic Energy Commission. Obvi- 
o'usly, government must stipulate the terms and rate 
of work under its own contracts. 

Nor can we charge off the slow pace to official pessi- 
mism in Washington. Several sources recently, including 
USAF Chief of Staff Twining, have hinted that the 
progress being made is promising. 

Our contention, based on the grave importance of 
achieving, maintaining, and increasing our superioritv 
over Russian aviation, is that progress would be faster 
with a vastly stepped-up pace for the A-plane project in 
our research and development program. 

‘Nothing Is Perfect’ 

A writer who happens also to pilot aircraft for a living 
wrote a manufacturer the other day and the message 
deserves mention on the editorial page of a magazine 
that believes in a similar philosophy. 

The letter was written after publication of some com- 
ments about the company's products that could, con- 
ceivably, be interpreted as destructive criticism by those 
who like no criticism at all. 

“It always amazes me,” the pilot wrote, ‘‘to find that 
there are people who feel that criticism is an attempt 
to tear down— to sling mud. It should be apparent that 
an organization such as yours exists because of the fine 
products it turns out, and the same is true of most com- 
panies. At the same time, nothing is perfect, and if no 
attempt is made to point out imperfections, then stagna- 
tion sets in. 

“If I did not feel that your products, or the airplane 
I fly, or a thousand other items were reliable, I would 
not fly. Conversely. I recognize the limits of reliability. 
It’s a fairly difficult proposition to imagine that every- 
thing is ginger, peachy and keen when gadgets have gone 
haywire on your own airplane right before your eyes. 
If there are people who believe these episodes must be 
hushed up, they have another think coming.” 

Criticism can be and should be constructive. Publicity 
of constructive criticism is one of the obligations of any 
conscientious publication. 


Policy Molder or Errand Boy? 

Is the top public relations man in your company a 
policy maker who sits in on management meetings, or 
an errand boy? Or something in between? 

One company formerly considered its public relations 
activities as a by-product of its sales department. Those 
who directed sales also directed public relations. Sales- 
directed public relations frequently are lopsided, per- 
haps unduly promotional on one hand and unwilling to 
face up to unpleasant problems until the roof falls in. 

Now, however, public relations in this company is the 
domain of the president's office. That is because the 
chief executive recognizes the importance of adroit, yet 
sound and intelligent, public relations. The head of 
public relations is also assistant to the president. He 
is a former newspaperman. He sits in on all high-level 
meetings, regardless of subject, and is familiar with the 
press and publicity. 

Obviously, this high-level position affords that man a 
comprehensive view of the most important company 
problems, policies and activities, in all departments, and 
this view is always up to date. 

Such a policy will not work without the right man in 
the job, but the value of effective public relations is ris- 
ing, and justifies care in finding him. 

Some company officials seem to complain about almost 
everything in their public relations except their own 
outmoded concepts of this important subject. 

Research & Executive Planes 

Interest continues to rise in the potential market in 
the U. S. for new executive aircraft types. 

Significantly, British concerns too are casting fond 
glances in this direction. 

Each new generation of airliners outdoes a bit more 
the best cruising speeds of the fastest executive aircraft. 
Faster executive or business planes are coming. But 
most manufacturers are unwilling to take the financial 
plunge without orders on the books. There are few 
orders on the books, and manufacturers complain that 
there is insufficient agreement among potential buyers 
as to what they want. Those who know what they want 
too frequently are unwilling to pay the price manufac- 
turers set in preliminary estimates. 

Sound market research appears to be one of the best 
answers, but there is surprisingly little of this under way. 
In a few instances, firms have gone ahead on prototypes 
whose specifications and dimensions appear to be dic- 
tated by internal company conditions or ideas that have 
very little to do with requirements of the market. Or, 
after work has started, research has been launched to 
justify the specifications. 

The risk that such projects present is unnecessary, be- 
cause they are far more likely to result in failure than to 
strike the peculiar combination of buyer fancies. 

Sound market research before the project ever starts— 
not afterward— is good business. And from early appear- 
ances research is likely to dredge up some unexpected 
facts about this promising market. —Robert H. Wood 
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Harvey’s integrated team of 
research specialists, metallurgists 
and engineers is ready to help you 
solve problems of design, engineering, 
production or application. For the 
finest materials and the fastest 
service it’s Harvey Aluminum . . . 
nation's largest independent facility. 
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In these days of watchful vigilance, the Navy’s pilot- 
less Regulus built by Chance Vought does “triple defense duty.” 

Powered by Allison's J33 Turbo-Jet engine, the Regulus can be 
launched from submarine, surface ship or shore base. 

In addition, the Regulus, in its test and drone versions, is designed 
to be "recoverable” — can be launched, then guided to a safe land- 
ingfollowing completion of its mission. 

The Regulus delivers maximum defense at multiple savings: (1) It 
can be utilized for a variety of purposes without the expense and 
effort of designing and building a separate missile for each require- 
ment. (2) Its Allison engine is designed, manufactured and tested 
with considerable savings in critical materials and man-hours — 
without sacrifice of maximum reliability during its operational life. 



Division of General Motors, Indianapolis, Indiana 


World’s most experienced designer and builder of aircraft turbine engines-J71 and J35 Axial, J33 Centrifugal Turbo-Jet Engines, T56, T38 and T40 Turbo-Prop Engines 



